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RECORDS OF MEETINGS. 





One thousand and seventy-fourth Meeting. 


OcToBER 29, 1918.— SpectIAL MEETING. 


A special meeting was held at the House of the Academy at 8.30 
p.M. for the purpose of giving-a reception to the British Educa- 
tional Mission to the United States, composed of the following 
persons:— Dr. Arthur Everett Shipley, Sir Henry Miers, the 
Rev. Edward Mewburn Walker, Sir Henry Jones, Dr. John Joly, 
Miss Caroline Spurgeon and Miss Rose Sidgwick. 

Invitations to the reception were sent to the Presidents and 
Deans of all the New England Colleges and to Mr. and Mrs. 
Charles Storrow, Mr and Mrs. W. F. Bentinck-Smith, Mr. and 
Mrs. S. C. Murfitt, the Earl of Camperdown, Mr. and Mrs. 
Charles Stewart, and Mr. and Mrs. McKibbin. One member 
of the family of each Fellow of the Academy was also invited. 
There were about two hundred persons present. 


One thousand and seventy-fifth Meeting. 


NOVEMBER 13, 1918.— StTaTED MEETING. 


The Academy met at its House. 

The PRESIDENT in the Chair. 

There were thirty Fellows and one guest present. 

The following letters were presented by the Corresponding 
Secretary :— from Brooks Adams, Edward Capps, C. A. Coolidge, 
E. B. Delabarre, W. H. P. Faunce, E. W. Forbes, Morris Gray, 
I. M. Hays, G. L. Hendrickson, E. C. Hills, A. M. Huntington, 
T. N. Page, Leighton Parks, Endicott Peabody, F. G. Peabody, 
H. B. Phillips, Rudolph Schevill, D. L. Webster, accepting Fellow- 











382 PROCEEDINGS OF THE AMERICAN ACADEMY. 


ship; from Gamaliel Bradford, declining Fellowship. The Cor- 
responding Secretary read a letter from Professor F. H. Newell 
on behalf of the Committee on Reconstruction Problems of the 
National Research Council suggesting the codperation of scientific 
societies In the study of post-bellum problems. This letter was 
referred to the Council. 

The Chair announced the following deaths:— Grove Karl 
Gilbert, Class II., Section 1; Frederick Remsen Hutton, Class I., 
Section 4; Charles Card Smith, Class ITI., Section 3; George Mary 
Searle, Class I., Section 1; Arlo Bates, Class III., Section 4; Wil- 
liam Leslie Hooper, Class I., Section 2; James Jackson Putnam, 
Class II., Section 3; Samuel Wendell Williston, Class IT., Section 1; 
and Sir James Augustus Henry Murray, Foreign Honorary Mem- 
ber in Class III., Section 4. 

Biographical notices were presented as follows: Francis Hum- 
phreys Storer by Charles W. Eliot, Francis Blake by Charles R. 
Cross, and William Bullock Clark by B. K. Emerson. 

The Rumford Medals were presented to Professor Percy Wil- 
liams Bridgman, of Cambridge, Mass., for his Thermodynamical 
Researches at Extremely High Pressures. 

Professor Cross, Chairman of the Rumford Committee, stated 
the grounds on which the award was made, as follows:— 

“The researches of Professor Bridgman for which the Academy 
has awarded to him the Rumford Premium comprehend an 
extended and remarkable investigation of the thermodynamical 
properties of water and to a certain extent, of other liquids, under 
unprecedentedly great pressures. This involved a study of the 
relation between temperatures, volumes, and pressures, the latter 
through an extremely great range. 

The position of these studies in the history of scientific research 
will be best appreciated through a brief reference to historical data. 
In 1661 Boyle discovered the “Law’’ now bearing his name that 
the volume of a gas through a great range varies inversely as the 
pressure upon it. Mariotte in France in 1676 independently 
made and published the same discovery. Charles and, shortly 
afterward, Gay Lussac in 1802 discovered the facts regarding the 
expansion of ordinary gases with rise of temperature, v2z: that for 
different gases for each degree through a large range this is the 
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same definite fraction of the original volume. This fact became 
known as the “ Law of Charles”’ or of Gay Lussae. Further study 
of the subject was made by Dulong and Arago, in 1829, with the 
design of ascertaining the limits within which the so-called laws 
were exact and later, by a great experimenter, Regnault, in 1847, 
through whose ingenious processes highly important deviations 
from the laws at high pressures (up to 27 atmospheres) were 
found. Studies were made by him on the pressure of steam as 
related to temperature and also measurements of the expansion 
of mercury and some other liquids. Amagat in his researches in 
1869 and the following years reached pressures up to 3,000 atmos- 
pheres. The liquefaction and solidification of the so-called “ per- 
manent gases”’ by Cailletet and Pictet and the related studies by 
Andrews of the “critical point’’ were also most important. 

Referring to liquids, the compressibility of water, that is, the 
relation of volume to pressure, was first measured by Jacob Perkins 
of Newburyport, a member of this Academy in 1820, and later 
Oersted and others investigated the subject further. Amagat, 
who worked also in this field, employed the highest pressures by 
far that had been reached even up to 3,000 atmospheres, as already 
remarked, and Tammann raised this to 3,500 atmospheres. But, 
even before reaching these extreme pressures the leakage of the 
packing and the joints of the piezometer became quite intolerable. 
Also James Thomson and his brother William had shown in 1850 
the effect of pressure in lowering the melting point of water. 

This rapid sketch will indicate sufficiently well for present 
purposes what was the condition of this branch of physics at the 
beginning of the work of Mr. Bridgman. 

About ten years since Mr. Bridgman began an extended series 
of experiments upon the relations between the pressure, volume 
and temperature which obtain with different substances, particu- 
larly liquids and solids. Previous experimenters as just stated 
had found it impossible to maintain pressures greater than 3,000 
atmospheres on account of the apparently insuperable difficulty 
from leakage at the joints of the movable parts of the compression 
apparatus. By a most ingenious device Mr. Bridgman succeeded 
in overcoming this defect so completely that he was able to subject 
the substance to be studied to pressures up to 20,000 atmospheres, 
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or even higher, without serious difficulty. This accomplished, he 
was able to enter upon a series of researches upon the phase rela- 
tions (volume-pressure-temperature) of water in its liquid and solid 
states as well as those of certain other liquids, with results which 
widely transcend in extent and value all that had been reached by 
earlier researchers. He designed a direct primary pressure gauge 
of very simple construction, and secondary gauges based upon the 
change of resistance of mercury or manganin calibrated by the 
former were also employed. 

A brilliant series of experiments was made by which were 
studied the thermodynamic properties of liquid water up to 80 
degrees temperature and 20,000 kg/cm? pressure, and also those 
of five forms of ice, that is, forms which have different and novel 
phase relations. Two of these were newly discovered by Mr. 
Bridgman. 

Studies were made of various other liquids and the changes of 
phase under pressure of eleven chemically different substances 
were likewise ascertained. 

The interesting and important fact is indicated by the curves of 
Professor Bridgman that for the passage from the solid to the liquid 
state there is no critical point, a complete difference from that 
which occurs on the passage from the liquid condition to that of 
vapor. 

In later papers a study of polymorphic changes is described with 
important results, and an investigation of the electric prop2rties 
of metals under pressure, which subject is still occupying Pro- 
fessor Bridgman’s attention, except as it has been interrupted by 
duties incident to the Great War. 

Moreover, Professor Bridgman has not confined himself to pure 
experimentation, but has considered analytically the thermody- 
namics of-the subject which he has investigated. 

The Rumford Committee considers itself fortunate to have been 
able by its grants to aid the researches of Professor Bridgman and 
so to fulfill the desire of the Supreme Court of the Commonwealth 
that appropriations made from the Rumford Fund for researches 
may lead to the award of the Rumford Premium. 

The presentation of the medals was made by the President to 
Dr. Bridgman, who expressed his appreciation of the honor. 
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The following motion was made by Mr. Brooks Adams : — That 
the Chair appoint a Committee of five, with power to add to its 
number and to fill vacancies, to consider and report on the effect 
which the war has had upon the attitude of science. 

First: Toward the use and preservation of food and the conserva- 

tion thereof; and 

Second: Toward the use and conservation of fuel, and the 

development of additional supplies thereof. 

The motion was debated by Professors E. B. Wilson and W. T. 
Sedgwick and was not carried. 

Vice-President Davis offered a resolution calling on various 
learned Societies to join with the Academy in urging the estab- 
lishment of a League of Nations. 

It was 

Voted, That the above motion be laid on the table. 

The resignation of the Recording Secretary was announced and 
referred to the Council. 

The following Communication “Recent Advances in Stellar 
Photography” by Professor S. I. Bailey was announced for the 
meeting, but because of his sudden illness, only a portion of the 
communication was given. 

The following papers were presented by title: —1.On the Theory 
of Reed Instruments. 2. Note on the Ballistic Resistance Func- 
tion. 3. On the Dynamics of the Rifle Shot from the Shoulder. 


By A. G. Webster. 


Cne thousand and seventy-sixth Meeting. 


DECEMBER 11, 1918.— STATED MEETING. 


The Academy met at its House. 

The PRESIDENT in the Chair. 

There were forty-seven Fellows present. 

The Corresponding Secretary presented a letter of acceptance of 
Fellowship from Walter Hines Page. 

The Chair announced the following deaths: Charles R. Van Hise, 
Class II., Section 1; Franklin Paine Mall, Class II., Section 3; 
Andrew D. White, Class III., Section 2, Fellows; and Adolf, 











386 PROCEEDINGS OF THE AMERICAN ACADEMY. 


Ritter von Baeyer, Class I., Section 3; Hermann, Graf zu Solms- 
Laubach, Class II., Section 2; Angelo Celli, Class II., Section 4; 
and Emil von Behring, Class II., Section 4, Foreign Honorary 
Members. 

The President announced that to his gratification Dr. Bigelow 
had withdrawn his resignation as Recording Secretary. 

It was Voted, 

That the thanks of the American Academy of Arts and 
Sciences be given to Mr. Charles Stewart, Miss Freeman, and the 
J. L. Hammett Co. for their courtesy in loaning to the Academy 
the British and American flags at the recent reception offered 
to the British Educational Mission. 

The following vote of the Council was reported : — 

That the Librarian be requested to deposit the following volumes 
in the Library of the Massachusetts Historical Society, as a Special 
Deposit, subject to recall to the Library of the Academy by a vote 
of the Council :— 

Vols. 
Connecticut. Acts and Laws. 1750-[52]. New London, 

I. Deas arcs te ea a ee ee a ge og ge ee 
Connecticut. Actsand Laws. 1784. New London,1784. F. 1 
Great Britain. Abridgment of Public Statutes, by John Gay, 


ESS oe aa nd. “Gen” gig: a ee om lev ee Ge et ae 
Massachusetts. Acts and Laws. 1692-1764. Bost., 1759- 

64. KF. [With Notes by Bowdoin]. . . ..... #1 
Massachusetts. Acts and Laws. 1692-1755. Boston, 1742- 

A re ee eee eee ee a ne ae ey ne, 
Massachusetts. Acts and Laws. 1780-85. Boston, 1781- 

[S85]. F. ae ee ae a ae ee I a ee ee 
Massachusetts. Laws [1785-87]. Boston, 1786. Q.. . . 1 
Massachusetts. Journal of House, 1761-62, 1770-71, 1771- 

SR s 2 A | nC ee 
Massachusetts. Perpetual Laws. 1780-1800,1801. O. . 3 


Massachusetts. Private and Special Statutes, 1780-1805, 
Boston, 1805 Gta ee (ees oa ee a eg RT 
Massachusetts. Resolves, 1785-87, Boston, 1785-87 . . . 1 
New York. Laws, 1691-1773, N. Y.,1774 ...... 1 
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NEWSPAPERS 


Boston Chronicle, 1767-70 ay 

Boston Daily Advertiser, July, 1823-June, 1824 

Boston Gazette, 1802 

Boston News Letter, and thine Post — 1760 61 

Boston Newspapers (miscellaneous) 1763-74, 76-84, 86 (Jan.— 
Se a ee en et ie ee ee oe ee 


et DOD GO 


Boston Post Boy, 1759-60 1] 
Columbian Centinel, 1794-95, 1802 aoe ae ae 
NG ae ee ae er ee ee 
Massachusetts Centinel, 1786-88 ot age aaa ee 
Massachusetts Spy, 1784-85, 1788-1808, 1823- 30 ee 
New England Palladium, 1802 ae a ee 
New York Herald, 1795-96 Ta ag fe a Ee 

SO 


Vice-President Davis’ motion in regard to a petition in favor of a 
League of Nations having been taken from the table, it was with- 
drawn by him with the understanding that it would be replaced 
by a petition to be signed by members of the Academy as indi- 
viduals. 

The following communication was given, Professor A. G. 
Webster, “ A Student’s Recollections of Berlin under Three Kaisers, 
with Glances at Paris.”’ 

The following paper by Thomas Willing Balch was presented 
by title: “The Origin of the Name Metz.” 

The meeting then adjourned to the Reception Room where an 
informal exhibition of much interest was held. 


One thousand and seventy-seventh Meeting. 


JANUARY 8, 1919.— STATED MEETING. 


The Academy met at its House. 

The PRESIDENT in the Chair. 

There were thirty-three Fellows and one guest present. 

A letter was presented from Professor W. R. Thayer, Corre- 
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sponding Secretary of the Massachusetts Historical Society, 
acknowledging the deposit of volumes from the library of the Acad- 
emy. 

The Corresponding Secretary reported a vote of the Council 
that it is inexpedient to take further action at this time in regard 
to the nomination of Resident Associates. 

The President commented briefly on the death of Ex-President 
Roosevelt and announced the following deaths:— Timothy Dwight, 
Class III., Section 2; Walter Hines Page, Class III., Section 4; 
John Duer Irving, Class II., Section 1., who was elected May 9, 
1917, and died in France, July 20, 1918, never having accepted 
Fellowship. 

The following Communications were presented :— 

Dr. Thomas Willing Balch, “The Origin of the Name Metz.” 

Dr. Frederick C. Shattuck, “Epidemics of Influenza and Other 
Diseases.” 

Prof. Roland Thaxter, “On New Laboulbeniales from Chile 
and New Zealand.”’ 

The meeting then adjourned. 


One thousand and seventy-eighth Meeting. 


FEBRUARY 12, 1919.— StTaTeED MEETING. 


The Academy met at its House. 

The PRESIDENT in the Chair. 

There were forty-one Fellows and two guests present. 

The President announced the following deaths:— Wallace 
Clement Sabine, Class I., Section 2; Clarence John Blake, Class L., 
Section 2; Edward Charles Pickering, Class I., Section 1. 

The Librarian announced the gift of thirty-six volumes from the 
estate of Charles Card Smith, which have been added to the cata- 
logue and placed on the shelves. 

The following Communications were presented :— 

Prof. E. kK. Rand, “Supposed Autographa of [ohannes Scottus.”’ 

Prof. Barrett Wendell, “Dreams as a Factor in Literature.”’ 

Prof. B. L. Robinson, “Some Recent Investigations on South 
American Plants.”’ 
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The following paper was presented by title:— Dr. A. E. Kennelly, 
“A New Geometrical Model for the Orthogonal Projection of the 
Cosines and Sines of Complex Angles.” 

The meeting then adjourned. 


One thousand and seventy-ninth Meeting. 


Marcu 12, 1919.—Sratep MEETING. 


The Academy met at its House. 

The PRESENT in the Chair. 

There were forty-three Fellows and two guests present. 

The Council announced that it had adopted the recommenda- 
tions in the following report on the more frequent use of the House 
of the Academy. 





Joint report of a Special Committee composed of Professor 
Barrett Wendell, Professor G. F. Moore, Professor W. T. Sedgwick 
and the House Committee. 


It is recommended that the following measures be adopted :— 

There shall be a series of not more than four “Open Meetings” 
yearly. Notices to be sent to Fellows and invitations to a selected 
list of young men approximately eligible for membership, and such 
others as the Officers of the Academy may desire. Each Fellow 
and guest shall have the right to bring one lady. The meetings 
shall be held at, sav, four p.m., and shall consist of a prepared 
address of not more than thirty or forty minutes on some topic 
of current literarv, scientific or educational interest, to be pre- 
sented by a member of the Academy or some distinguished visit- 
ing stranger; to be followed by light refreshments in the upper 
room, where anyone who could not come earlier will be welcome. 

It is suggested that a committee of ladies, selected from the 
wives of members, be appointed to take charge of the refreshments 
and reception after the address. 

No china, etc., shall be purchased until the success of these 
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meetings is assured. Such articles are to be provided by a caterer 
for the first few meetings. 

A special committee shall be appointed to select the speakers, 
who should be chosen to represent the different classes of the 
Academy. 

The general arrangement for these meetings is to be left in the 
hands of the Committee on Meetings. 

As soon as the House Committee can secure latch keys, a notice 
shall be sent to the Fellows that they can obtain keys by applying 
to the Assistant Librarian. A list shall be kept of all Fellows 
holding latch keys. 

Members making use of the Academy Building shall be invited 
to bring their friends, and are expected to inscribe the names of 
their guests In a stranger’s book to be provided for the purpose, 
and kept in the small committee room. 


(signed) G. R. AGassiz, 
For the Commtttees. 


The Chair appointed the following Councillors to act as Nomi- 
nating Committee, and announced that he should not be a candi- 
date for re-election, expressing his thanks for the highest honor 
he had ever received :— 

Harvey N. Davis, of Class I. 

Benjamin L. Robinson, of Class IT. 

Fred N. Robinson, of Class ITI. 

On recommendation of the Council, the following appropria- 
tions were made for the ensuing yvear:— 

From the income of the General Fund, $8,600, to be used as 
follows :— 


for General and Meeting expenses $ 700.00 
for Library expenses 3,300 . 00 
for House expenses 2,000 . 00 
for Treasurer's expenses 800. 00 
for printing biographical notices 300 . 00 


for use of the Publication Committee 1,500.00 
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From the income of the Publication Fund, $3,360.08, to be used 
for publication. 

From the income of the Rumford Fund, $3,188.20, to be used as 
follows :— 


for Research $1,000.00 
for Books, periodicals and binding 300. 00 
for Publication 600.00 
for use at the discretion of the Committee 1,288 . 20 


From the income of the C. M. Warren Fund, $800, to be used 
at the discretion of the Committee. 

The following preliminary notice was presented by Dr. Francis 
H. Williams. 

During the war, Mr. Elof Benson invented a method for locating 
submarine objects, depending upon sound shadows. While I was 
trying to assist him to get recognition for his method, we both 
became interested in devices for receiving signals under water and 
in the air, one of which was a coil made of strips of soft iron cov- 
ered with a vortex winding of insulated copper wire. When this 
was connected with an amplifier, we found that it responded not 
only to electric and magnetic waves, but also to the voice. We 
failed to understand, nor did any among the physicists to whom we 
demonstrated our work explain why the coil responded to the voice. 

Finally, one of us attempted to find this explanation, and devised 
experiments to that end with a modified coil. As one result of 
these experiments, I desire to state my belief that sound waves 
can disturb a magnetic field and thus set up a current in a near-by 
coil. 

I hope at some future time to have an opportunity to present 
to the Academy an account of these experiments. 

The following Communications were presented :— 

Professor Ephraim Emerton, “The First European Congress.” 

Professor Cornelius Van Vollenhoven, “Holland’s International 
Policy.” 

The following paper was presented by title: 

“A New Mixed Problem in Partial Differential Equations arising 
from the Theory of Wind Instruments.” By Arthur G. Webster. 

The meeting then adjourned. 
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One thousand and eightieth Meeting. 


APRIL 9, 1919.— STaTED MEETING. 


The Academy met at its House. 

The PRESIDENT in the Chair. 

There were thirty-four Fellows and one guest present. 

The Corresponding Secretary presented the following letters:— 
from George E. Hale, of the National Research Council, inviting 
the Academy to participate in the organization of a division of 
Foreign Relations, from the Secretary of the League for the Preser- 
vation of American Independence, asking the coéperation of the 
Academy; from the Harvard Biblical Club, thanking the Academy 
for the use of the Committee Room during the past year. 

The Chair announced the death of John Wallace Baird, Fellow 
in Class II., Section 3. 

Dr. Arthur A. Noyes was appointed to represent the Academy 
as a member in the Division of Foreign Relations of the National 
Research Council. : 

The President referred the proposed alteration of the Statutes 
to a Committee consisting of E. B. Wilson, H..W. Tyler and E. V. 
Huntington. 

The following Communications were presented :— 

Prof. E. S. Morse, ‘Observations on Living Lamellibranchs of 
New England.”’ 

Prof. A. E. Kennelly, “A New Geometrical Model for the Orthog- 
onal Projection of the Cosines and Sines of Complex Angles.”’ 

Dr. G. M. Allen, “Some Habits of Cave-frequenting Bats.” 

The meeting then adjourned. 


One thousand and eighty-first Meeting. 


May 7, 1919.— Spectra, MEETING. 


The Academy met at its House. 

The PRESIDENT in the Chair. 

There were thirty-four Fellows and two guests present. 
Professor Charles R. Cross, Chairman, on behalf of the Rumford 
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Committee, stated the grounds for the award of the Rumford 
Premium to Professor Theodore Lyman, of Cambridge, as fol- 
lows :— 

The Rumford Premium has been awarded by the Academy to 
Professor Lyman “for his researches on light of very short wave 
length.”’ 

If we view the spectrum with the red at our left and the violet 
at our right, the lengths of the ether waves corresponding to the 
different colors in the order given by Newton, red, orange, yellow, 
green, blue, indigo, violet, run from longer to shorter as is the case 
with the sound waves of the piano from the bass strings at the left 
to the acute strings at the right. The unit in which to measure 
these wave lengths most conveniently is the tenth-meter or Ang- 
strom unit (A) which is 10-” meters. In terms of this unit the 
wave length of the extreme red rays at the black Fraunhofer line A 
of the spectrum is 7,600. That of the violet rays at the extreme 
right of the spectrum at the black Fraunhofer line H is 3,969. For 
over one hundred and twenty-five years after Newton’s first writing 
these were tacitly assumed to be the extreme limits of radiation. 
In 1800, Sir William Herschel discovered that there were radiations 
affecting the thermometer outside of the visible spectrum bevond 
the red, a fact which, however, was received with much skepticism 
for some time, and his son, Sir John Herschel, forty years later 
discovered the existence of “cold’’ Fraunhofer lines in the infra- 
red, as this region has come to be called. In 1880, Captain Abney 
by photographic methods of his own devising succeeded in detect- 
ing and measuring infra-red rays in the solar spectrum as far down 
as 10,000 A. For this discovery, together with certain allied work 
he was awarded the Rumford Medal of the Royal Society of Lon- 
don. Shortly after this (1881) Professor Langley of the Allegheny 
Observatory, using a newly devised thermometric instrument 
invented by him, the bolometer, based on the change in electrical 
resistance sustained by a platinum strip under changing tempera- 
ture, demonstrated the existence of an infra-red spectrum (solar) 
down to 20,000 and later to 55,000 A the Fraunhofer lines in which 
he mapped to that limit, while detecting the presence of sensible 
radiation down to 180,000 A. Because of this research he was 
awarded the Rumford Medal of the Royal Society and, in the 
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same vear, the Rumford Medal of the American Academy. This 
is the only case in which both of these awards have been made to 
the same person. ‘The existence of far longer infra-red ether waves 
has been proved by Rubens and his students in Berlin, among 
whom were several Americans, two of these being E. F. Nichols 
and R. W. Wood, both of whom have received the Rumford Medal 
of this Academy. An indirect method, that of measuring the 
“rest-strahlen”’ was chiefly employed. These go down to one- 
third mm. These longest “heat waves”’ almost reach the length 
of the shortest Hertz waves, which are only about 2 mm. long and 
whose length increases up to thousands of feet as with those used 
in radio-telegraphy. 

At about the same time that the elder Herschel discovered the 
existence of infra-red rays, Ritter and Wollaston showed that 
certain silver salts were acted upon photographically by previously 
unknown radiations outside of the violet, the ultra-violet rays, 
and E. Becquerel demonstrated their photographic action in 1842 
as existing up to 3,400 A. in the solar spectrum. Stokes’s discov- 
ery of fluorescence in 1851 enabled him by this new method to 
detect ultra-violet radiations of wave-length 3,000 A in sunlight, 
and up to 1850 A in the light of the electric spark between metal 
electrodes. In the study of these very highly refrangible rays 
Stokes was obliged to use prisms and lenses of quartz on account 
of the great absorptive power of glass for such radiations. Cornu 
reached the same limit by photography. 

A most serious obstacle to the further prosecution of researches 
of this character was the highly absorptive power of atmospheric 
- air for these extreme rays even in thin layers. This set a limit to 
further advances by known methods. 

Victor Schumann, somewhat before 1890, undertook to overcome 
the difficulty by constructing a vacuum spectroscope and camera. 
In this, the rays from an electric discharge e. g., through hydrogen 
in a vacuum tube with a fluorite window, passed through an 
inclosed optical train of prism and lenses of fluorite, which sub- 
stance he had found to be more transparent to higher radiations 
than quartz. The rays passed through a rarefied atmosphere of 
hydrogen on their way to the photographic plate instead of through 
air at the ordinary density. Under these conditions it was found 
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that radiations far above any previously detected were recognized 
on the photographic plate. Schumann also employed an emulsion 
of his own invention In order to secure better action with such short 
waves as those he was todeal with, which were strongly absorbed 
by gelatine. As a result he obtained excellent photographs of 
hydrogen lines which he believed to have a wave length as short 
as 1,000 A. He also mapped the lines of various other gases. 
But manifestly using as he did a prismatic spectrum it could not 
be certain first that higher radiations were not absorbed by the 
fluorite and second that the wave-lengths of those which were 
transmitted by it were correctly estimated. In fact there were 
serious errors arising from both these causes. 

It was here that Mr. Lyman took up the matter. He 
avoided Schumann’s difficulty arising from the use of a prism spec- 
troscope by employing a Rowland concave diffraction grating, 
which serves at once as a mirror wherewith to focus the rays upon 
the sensitive plate and a grating to disperse them and which, more- 
over, allows exact measurement of the wave-length of the photo- 
graphed lines, while, of course, no prisms or lenses being used the 
difficulty arising from their absorption does not exist. _The grat- 
ing had 15,028 lines to the inch. He found that a grating was 
physically suitable for use with these high radiations, and he 
devised an ingenious two-slit method for determining accurately 
the wave lengths of all such lines as should be photographed. 
He also made use of a curved photographic plate for better defini- 
tion. 

As was the case in Schumann’s research the whole apparatus 
was placed in a vacuum chamber. ‘This was filled with hydrogen 
gas scrupulously purified and rarefied to a density of about 1/500 
of an atmosphere. 

To avoid difficulty from the absorption of the radiations from 
the electric spark which would be exercised even by a fluorite 
window in the vacuum tube in which the electrical spark was 
produced this opened directly into the chamber containing the spec- 
troscope so that the radiations passed only through rarefied hydro- 
gen before and after they fell upon the grating and reached the 
camera. By this device Professor Lyman was able to photograph 
and measure rays whose wave length was only 905 A, and later 
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those of wave length 600 A. He showed that most serious absorp- 
tion occurred with Schumann’s optical train, so that no rays shorter 
than 1,267 A were transmitted, which was therefore Schumann’s 
limit. He mapped with great care the rays from the spark in a 
hydrogen vacuum tube, recording many hundred lines. He also 
studied the radiations in the Schumann region produced by the 
electric spark taken between electrodes of other substances, such 
as aluminium and the alkaline earths, and likewise the absorption 
of certain solids used for optical purposes and of various gases. 
It was with one of the latter, helium, that the extreme short wave 
length, 600 A, was reached. In the progress of the investigations 
various new lines were measured which were of importance as 
verifying theoretical prediction regarding spectral series. Of 
course, in all these last researches the spark had to be taken within 
a vacuum tube with a fluorite window, so that no radiations above 
Schumann’s limit or thereabouts could be reached. 

There is a great region beyond these ultra-violet radiations 
studied by Schumann and Lyman, doubtless occupied by rays which 
have not vet been detected although searched for, but far above 
this limit are found the X-rays, long believed to be ether waves, 
and more recently proved to be such by the actual measure of their 
length by the Braggs, father and son. Their wave length is 1 A, 
more or less, according to conditions. This is the extreme limit of 
measured ether waves, but the so-called “Gamma rays,” emitted 
by radioactive substances, have a wave length estimated at perhaps 
1/10 A. 

The President presented the medals to Professor Lyman, who 
expressed his thanks, and then addressed the Academy on “ Flash 
and Sound Ranging with the American Forces in France.”’ 

The meeting then adjourned. 


One thousand and eighty-second Meeting. 


May 14, 1919.— ANNUAL MEETING. 


The Academy met at its House. 
The PRESIDENT in the Chair. 
There were thirty-six Fellows and one guest present. 
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The Chair announced the death of Joseph Barrell, Fellow in 
Class IT., Section 1. 

The following report of the Council was presented :— 

Since the last report of the Council, there have been reported 
the deaths of eighteen Fellows: G. Kk. Gilbert, F. R. Hutton, C. C. 
Smith, G. M. Searle, Arlo Bates, W. L. Hooper, J. J. Putnam, 
S. W. Williston, C. R. Van Hise, F. P. Mall, A. D. White, Timothy 
Dwight, W. H. Page, W. C. Sabine, C. J. Blake, E. C. Pickering, 
J. W. Baird, Joseph Barrell; and of five Foreign Honorary Mem- 
bers: J. A. H. Murray, Adolf von Baeyer, Hermann zu Solms- 
Laubach, Angelo Celli, Emil von Behring. 

Twenty Fellows were elected by the Academy in May, 1918, of 
which number, one has declined Fellowship. One Fellow has 
resigned. Under the new provisions of the Statutes, the Council 
elected in April, 1919, twenty-five Fellows and nine Foreign Hono- 
rary Members. 

The roll now includes 540 Fellows and 71 Foreign Honorary 
Members. 

The annual report of the Treasurer was read, of which the fol- 
lowing is an abstract :— 


GENERAL FUND. 


Receipts. 
Balance, April1,1918 ..... . . . $5,735.36 
Investments er Sa ee ee 
SEE ae eee! 
Ee ee a ee ee ee 100.00 
EE Gy OO ee SR ean ak oe 180.55 $14,836.63 
Expenditures. 
Expense of Library ...... . . . $2,848.55 
Expense of House ee Ore ee a 
a Tce heh 2 as fi Whe al dhe 445.48 
I gn, 250.00 
General Expense of Society ..... . 666 .44 


President’s Expenses ages aa? cake’ ee", 51.25 
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Interest on Bonds, bought 
Income transferred to principal 


Balance, April 1, 1919 


80 
317.82 





RUMFORD FUND. 


Receipts. 
Balance, April 1, 1918 
Investments 
Sale of publications 
Grant returned 


Expenditures. 


Research 

Periodicals and binding 
Medals 

Sundries 


Interest on Mortgage, bought 
Income transferred to principal 


Balance, April 1, 1919 


C. M. WarREN F 
Receipts. 
Balance, April 1, 1918 
Investments 


Expenditures. 
Sundries ft ee 
Income transferred to principal 


Balance, April 1, 1919 


2,902.21 
3,699 .46 
Ze.40 


81.33 


$1,300.00 
101.5 
1,031.1 
4.2: 
5.50 
155.04 


t-) 


os 


UND. 


$3,673.58 
1,158.14 


$3 .00 
52.59 








$6,476.29 
8,360.34 


$14,836.63 


$6,661.73 


$2,597 .50 


4,064 .23 





$6,661.73 


-_ 


~] 
to 


$4,831. 


4,776.13 


$4,831.72 
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PUBLICATION FUND. 





Receipts. 
Balance, April 7,1919 . . . . . . . . $2,815.49 
Appleton Fund investments . . . . . . 1,049.63 
Centennial Fund investments 2,584.21 
er A eg we ke Ses 631.98 
Sale of Publications eh rea Nile eal lint 270.44 $7,351.75 
Expenditures. 
EE ee ee 
Sundries ee ee eet Nee te ee eee ee 10.00 
Income transferred to principal . . . . . 163.72 $5,890.25 
I EE ie gig ae he eo, ee, ee ee ee eee 
$7,001.75 
FRANCIS AMORY FUND. 

Receipts. 
en fe ee) Be Be 
Expenditures. 

Publishing statement... .... . $63 . 40 
Interest on Bonds, bought ..: .. . 7.50 
Charge to cancel Premium on Bonds “4 45.00 
Income transferred to principal . . . . . 1,106.60 $1,222.50 


The following reports were also presented :— 
REPORT OF THE LIBRARY COMMITTEE. 


The Librarian begs to report for the year 1918-1919, as follows: — 

During the year 93 books have been borrowed by 16 persons, 
including 12 Fellows and 2 libraries. A great many books have been 
consulted, though not taken from the library. All books taken out 
have been returned or satisfactorily accounted for. 

The number of volumes on the shelves at the time of the last report 
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was 39,700. 537 volumes have been added, making the number 
now on the shelves 36,237. This includes 19 purchased from the 
income of the General Fund, 10 from that of the Rumford Fund, and 
008 received by gift or exchange. The pamphlets added during the 
year number 123. 

The expenses charged to the Library during the financial year are:— 


a ee Te 
Binding :-— 
General Fund ae — Se ener Ae te 252.55 
8 as De ae a 29 .05 
Purchase of periodicals and books :—- 
General Fund .......+4.66268e+e « 171.15 
Rumford Fund 78.09 
Miscellaneous ............ 6.68. 119.25 
ea Oe ie ig’ we ph AS oe So Sethe. Fa 


A. G. WesstTER, Librarian. 
May 14, 1919 


REPORT OF THE RUMFORD COMMITTEE. 


The Rumford Committee respectfully reports as follows :— 

The Committee met on November 13, 1918, and elected Charles R. 
Cross, Chairman, and Arthur G. Webster, Secretary. 

During the past year grants in aid of research have been made as 
ollows :— 

November 13, 1918. To Professor R. C. Gibbs for the con- 
tinuance of his investigation on the absorption of organic and 
silver solutions for ultra-violet and infra-red rays (additional) $250 

To Dr. Louis T. E. Thompson in aid of his research on the 
development of a gun sight with two eeauensnaie for appli- 


cation to anti-aircraft guns... . $250 
January 9, 1919. To Professor H. M. Randall, in ad of his 
research on the infra-red spectrum (additional) . . . . . $200 


To Professor Alpheus W. Smith in aid of his investigations on 
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the Hall effect and allied phenomena in rare metals and their 


alloys (additional) . . .... ; $100 
To Professor Julius Stieglitz in aid of the publication of 

Marie’s tables of constants (additional) . . . . . . $250 
To Professor A. G. Webster in aid of his researches on alien 

dynamics and practical interior ballistics . . $500 


May 14, 1919. To Professor P. W. ee in - a. 
his research on the effect of temperature and pressure on the 
physical properties of materials, particularly their thermal con- 
ductivity (additional) . . . . . $400 
To Professor Horace L. Howes in aid of his wneanitic on the 
experimental study of the effect of temperature on the lumines- 
cence and selective radiation of the rare earths . . . . . $500 


May 14, 1919, it was voted: To publish, as a Memoir of the Acad- 
emy by an appropriation from the income of the Rumford Fund not 
exceeding $1,000, the results of measurements of the light of faint 
stars made at several Observatories possessing large telescopes by 
the use of the form of photometer devised for that purpose by Pro- 
fessor E. C. Pickering and constructed by means of a grant from the 
Rumford Committee. 


Reports of progress in their respective researches have been received 
from the following persons:— C. G. Abbot, W. M. Baldwin, R. T. 
Birge, P. W. Bridgman, W. W. Campbell, A. L. Clark, H. Crew, F. 
Daniels, A. L. Foley, E. B. Frost, R. C. Gibbs, H. C. Hayes, H. P. 
Hollnagel, L. R. Ingersoll, N. A. Kent, F. E. Kester, L. V. King, C. A. 
Kraus, E. Kremers, C. E. Mendenhall, R. A. Millikan, R. S. Minor, 
E. L. Nichols (finished), C. L. Norton, F. Palmer, Jr., J. A. Parkhurst, 
H. M. Randall, T. W. Richards, F. K. Richtmyer, G. W. Ritchey, 
M. A. Rosanoff (finished), J. Stieglitz, A. St. John (research discon- 
tinued), F. A. Saunders, W. O. Sawtelle, A. W. Smith, B. J. Spence, 
L. T. E. Thompson, O. Tugman, F. W. Very, A. G. Webster, D. L. 
Webster, R. W. Wood. 

No papers have been published by the Academy at the expense of 
the Rumford Fund during the present year. 

The various reports from grantees received last year and the present 
year indicate that the exigencies of the war have made such demands 











402 PROCEEDINGS OF THE AMERICAN ACADEMY. 


on the time and abilities of scientific men of the country as practically 
to preclude their continuance of investigations to any considerable 
extent. The reports, however, indicate an intention and expectation 
of an early resumption of individual research. 

The Committee desires to call attention to a marked improvement 
in the execution of the engraved portion of the recently-presented 
Rumford medals, which has been: secured through the interest and 
energy of the Treasurer of the Academy. For a long time past this 
lettering has uniformly been done in plain square Roman type, which 
has abolished such occasional manifestations of the idiosyncrasies 
of individual engravers as had occurred previously. Though the 
work was entrusted to the best local skill available, nevertheless, the 
results were not always beyond criticism. The plain lettering used 
is probably harder to execute than script or ornamentation, and the 
difficulty is frequently enhanced by the length of the inscription neces- 
sary and often by the length of the individual words composing it as 
well. Realizing these facts, the Treasurer took up the matter with 
the authorities of the United States Mint at Philadelphia and secured 
the active interest of the chief engraver, who has taken charge of the 
engraving of the last two medals, employing the skill and improved 
methods thus available. As a result these are of a beauty far tran- 
scending that of any earlier ones. A marked improvement in the 
bronze replicas has also been made by a change in the character of 
the metal employed. The labors of Mr. Edes in this direction are 
warmly appreciated by the Committee. 

It is impossible to close this report without a reference to the great 
loss recently sustained by the Committee directly, and indirectly by all 
those who may hereafter desire aid from the Rumford Fund, through 
the death of Professor Edward C. Pickering. The period through 
which his membership has extended is entirely unprecedented. From 
May, 1869, up to February last, his term of service was continuous 
except for a brief gap, 1890-1892, during which time he was awarded 
the Rumford Premium. Very rarely did he miss a meeting and never 
did he fail to give full attention to any matter which was before the 
Committee. His temperate judgment, totally unaffected by any other 
than scientific considerations, and his clearness of apprehension of 
the probable value of a proposed investigation, were of high impor- 
tance. He was especially appreciative of the needs of younger men 
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who were desirous of aid from the Fund, and fully recognized the 
hindrances to research which so often lie in their way in collegiate 
institutions. Particularly were all these characteristics to be depended 
upon when the award of the Rumford Premium was under considera- 
tion, in which case their value was inestimable. His judgment was 
exacting as to the merit of the candidate, but always kindly and con- 
siderate, his sole desire being to recognize important scientific results 
and through such recognition to stimulate the further labors of the 
recipient and of others working in similar fields. 

His refinement of manner and thought and his cordial appreciation 
of all with whom he was associated made the sessions of the Committee 
delightful in their social aspect and will long be a cherished remem- 
brance with his colleagues. 


CHARLES R. Cross, Chairman. 
May 14, 1919. 


REPORT OF THE C. M. WARREN COMMITTEE. 


The C.M. Warren Committee begs to submit the following report :— 

At the date of the last report to the Academy, the Committee had 
at its disposal $2,771.50. In March, 1919, the Academy made a 
further appropriation of $800. 

One grant has been made during the year, namely, that to Professor 
Robert E. Wilson of $750 for the study of the hydrolysis of certain 
organic compounds, with particular reference to an exact study of 
phenomena which may be expected to throw desirable light upon the 
nature of the interface between two liquids. This investigation is a 
continuation of work done during the war in perfecting methods for 
the destruction of the so-called ‘mustard gas.’ This material, 
chemically known as di-chlorethylene sulphide, exhibited some highly 
interesting phenomena which, under the stress of war conditions, 
could not be followed up. The research promises to yield results of 
permanent interest. 

The unexpended balance now in the hands of the Committee is 
$2,821.50. 

No reports of publication of work carried on with the aid of grants 
from the C. M. Warren Fund have been received during the year, 
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doubtless because so many of the investigators holding these grants 
have been engaged in war work. 


Respectfully submitted, 


H. P. Tatsot, Chairman. 
May 14, 1919. 


REPORT OF THE PUBLICATION COMMITTEE. 


The Committee of Publication submits the following report for the 
period from April 1, 1918, to April 1, 1919:— 

During this period 846 pages of the Proceedings have been issued 
namely, Nos. 6-10, of Vol. 53, and Nos. 1-4 of Vol. 54; also 112 pages 
of the Memoirs, namely, No. 2 of Vol. 14. 

Toward the expense of one of these numbers (Proceedings 53:7) 
Mr. Andrew McF. Davis contributed the sum of $100, and toward 
the expense of another (Proceedings 54:1) the Shaler Memorial Fund 
of Harvard University contributed $387.29. Both of these sums are 
included in the item of “extra”’ reprints. 

The accounts of the Committee of Publication stand as follows: 


Balance on hand April1,1918 . ... . . . . . $2,485.88 
Appropriation for 1918-19 . . . ...°. .. . . 3,500.00 
Proceeds from the sale of publications . . . . . . . 270.44 
Zoteiavemapiefunds .......+4.-.... 256.32 
0 a ee a ee ee eS 
pemecoon heea Agpeil, 1919 . ...... + « LEG 


During the year authors have ordered through the Committee 
“extra” reprints to the amount of $631.98; to this sum should be 
added $1,146.00 for “extra” reprints of the article in the Memoirs, 
the bill for which was, by error, sent directly by the printer to the 
authors. 

Professor Huntington, the Chairman of the Committee, has been 
at Washington since June, serving as Major in the United States Army, 
assigned to duty in the statistics branch of the General Staff. 


Respectfully submitted, 


ALBERT A. Howarp, Acting Chairman. 


May 14, 1919. 
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REPORT OF THE HovusE COMMITTEE. 


The House Committee submits the following report for 1918-19:— 
With the balance of $20.30 left from last year, an appropriation of 
$2,000 and money received from other societies for the use of the rooms, 
the Committee has had at its disposal the sum of $2,040.30. The total 
expenditure has been $1,915.95, leaving an unexpended balance on 
April 1, 1919, of $124.35. The expenditure has been as follows:— 


EE Oe ee ee 

a! | a ee ee 
Raecteiest) . I ok ar Fd a 48 .47 
RN eR ia rks Se as, Cir ee dS ag! a a 11.63 
Water ace eee a ee eres 8 .00 
Telephone. . . eee hy tee gee, SR ae 51.79 
Coal a. gl a eee 

Water heater td , ae ee 44.10 
a er pe ae Pee nae ae 23 .30 
Ash tickets . . . Ae ie ark tee er 9.90 
Care of elevator. ee | as 34.41 
Se ee se Pear ' 18.00 
Semeberawmeteriake 60Olw ( “‘ ;(‘(<‘ i‘ C<w:é‘(C;CtC;;t 28 .88 
Furnishings . . . . ee al ater bog 29 .45 
Upkeep ... . | ) ns 43.01 
ae hee oe Pre 2.50 
set@p@upemaiture ......... . GSE. 


The amount of $20 contributed by other societies for the use of the 
building leaves the net expense of the House $1,895.95. 
Meetings have been held as follows :— 


PD 


The Academy .. . 

Harvard Biblical Club 

The Colonial Society 
American Antiquarian Society 
Archeological Institute of America 


~I 


ns 


The rooms on the first floor have been used many times for Com- 
mittee meetings. 
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The Committee expended about $150 more than last year, which 
is accounted for in the advancing cost of everything. Had not the 
increased price of coal been in a great measure offset by the mildness 
of the winter, the difference in the coal bill ($637.76 for 1918-19, 
$602.30 for 1917-18) would have been considerably greater. 

Not wishing to discharge the wife of the late janitor, the Committee 
has adopted the policy of retaining Mrs. Reardon and giving her the 
use of the janitor’s rooms. A man to look after the furnace, etc., is 
hired only for the months during which the furnace is burning. 


Respectfully submitted, 


G. R. Acassiz, Chairman. 
May 14, 1919. 


It was 

Voted, To amend the Statutes in accordance with the report 
of the Committee, as follows:— 

Chapter IX., Article 1, paragraph 2, to read 

“Tt shall consider all nominations duly sent to it by any Class 
Committee and act upon them in accordance with the provisions 
of Chapter III.” 

On motion of the Treasurer, It was 

Voted, That the Annual Assessment be $10.00. 

A biographical notice of S. W. Williston by H. W. Shimer was 
presented. 

The question of printing communications from non-members 
was referred to the Publication Committee. 

The annual election resulted in the choice of the following officers 


and committees :— 


THEODORE W. Ricuarps, President. 

Evisu THomson, Vice-President for Class I. 
Harvey CusninG, Vice-President for Class IT. 
GrorGE F. Moore, Vice-President for Class ITT. 
Harry W. Tyier, Corresponding Secretary. 
JAMES H. Ropes, Recording Secretary. 

Henry H. Epes, 7reasurer. 

Artuur G. Wesster, Librarian. 
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Councillors for Four Years. 


Crcit H. Peasopy, of Class I. 
Epwarp M. East, of Class IT. 
Cuartes B. Gutick, of Class IIT. 
Finance Committee. 
Henry P. Watcorrt, JoHN TROWBRIDGE, 
Harotp MuvrpbocK. 


Rumford Committee. 


CHARLES R. Cross, Evint THOMSON, 
ARTHUR G. WEBSTER, THEODORE LYMAN, 
ArtTuur A. NOYEs, Louis BELL, 


Percy W. BRIDGMAN. 


C. M. Warren Committee. 


Henry P. Tarsor, ARTHUR A. NOYEs, 
CHARLES L. JACKSON, Water L. JENNINGS, 
GREGORY P. BAXTER, Wittram H. WALKER, 


ARTHUR ID. LITTLE. 


Pubheation Committee. 


Epwarp V. Huntineton, of Class I. 
JAY B. Woopwortu, of Class II. 
ALBERT A. Howarp, of Class ITT. 


Library Committee. 


HARRY M. GOODWIN, of Class I. 
Tuomas Barpour, of Class IT. 
Wituram C. Lane, of Class III. 


Hlouse Committee. 


Louis Derr, GEORGE R. AGassiz, 
Wa. SturGis BIGELOW. 
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Committee on Meetings. 


THE PRESIDENT, Wittiam M. Davis, 
THE RECORDING SECRETARY, Epwin B. WILSON, 
GEORGE F. Moore. 


Auditing Committee. 


GEORGE R. AGASSIZ, JOHN E. THAYER. 


The Council reported that the following gentlemen were elected 
members of the Academy :— 

Joseph Lipka, of Cambridge, as Fellow in Class I., Section 1. 
(Mathematics and Astronomy.) 

George Abram Miller, of Urbana, as Fellow in Class I., Section 1. 
(Mathematics and Astronomy.) 

Forest Ray Moulton, of Chicago, as Fellow in Class I., Section 1. 
(Mathematics and Astronomy.) 

Virgil Snyder, of Ithaca, as Fellow in Class I., Section 1. (Mathe- 
matics and Astronomy.) 

William Suddards Franklin, of Cambridge, as Fellow in Class I., 
Section 2. (Physics.) 

Arthur Alphonzo Blanchard, of Cambridge, as Fellow in Class [., 
Section 3. (Chemistry.) 

Frederick George Keyes, of Cambridge, as Fellow in Class L., 
Section 3. (Chemistry.) 

Edward Mueller, of Cambridge, as Fellow in Class I., Section 3. 
(Chemistry.) 

Ellwood Barker Spear, of Cambridge, as Fellow in Class L., 
Section 3. (Chemistry.) 

Robert Seaton Williams, of Cambridge, as Fellow in Class L., 
Section 3. (Chemistry.) 

Alpheus Grant Woodman, of Watertown, as Fellow in Class L, 
Section 3. (Chemistry.) 

Henri Louis Le Chatelier, of Paris, as Foreign Honorary Mem- 
ber in Class I., Section 3. (Chemistry.) 

William Henry Perkin, of Oxford, as Foreign Honorary Mem- 
ber in Class I., Section 3. (Chemistry.) 
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Frederic Harold Fay, of Boston, as Fellow in Class I., Section 4. 
(Technology and Engineering.) 

Ferdinand Foch, of Paris, as Foreign Honorary Member in Class 
L., Section 4. (Technology and Engineering.) 

Joseph Jacques Césaire Joffre, of Paris, as Foreign Honorary 
Member in Class I., Section 4. (Technology and Engineering.) 

Waldemar Theodore Schaller, of Washington, as Fellow in Class 
II., Section 1. (Geology, Mineralogy and Physics of the Globe.) 

Charles Barrois, of Lille, as Foreign Honorary Member in Class 
II., Section 1. (Geology, Mineralogy and Physics of the Globe.) 

Raymond Pearl, of Washington, as Fellow in Class II., Section 
Ill. (Zodlogy and Physiology.) 

George H. F. Nuttall, of Cambridge, as Foreign Honorary Mem- 
ber in Class II., Section 3. (Zodlogy and Physiology.) 

Alexis Carrel, of New York, as Fellow in Class II., Section 4. 
(Medicine and Surgery.) 

Charles Henry Brent, of Manila, as Fellow in Class III., Section 
1. (Theology, Philosophy and Jurisprudence.) 

Howard Nicholson Brown, of Boston, as Fellow in Class III., 
Section 1. (Theology, Philosophy and Jurisprudence.) 

John Bassett Moore, of New York, as Fellow in Class III., 
Section 1. (Theology, Philosophy and Jurisprudence.) 

Winslow Warren, of Dedham, as Fellow in Class III., Section 1. 
(Theology, Philosophy and Jurisprudence.) 

Raymond Poincaré, of Paris, as Foreign Honorary Member 
in Class III., Section 1. (Theology, Philosophy and Juris- 
prudence.) 

Pliny Earle Goddard, of New York, as Fellow in Class III., 
Section 2. (Philology and Archeology.) 

Roy Kenneth Hack, of Cambridge, as Fellow in Class III., 
Section 2. (Philology and Archeology.) 

William Henry Holmes, of Washington, as Fellow in Class III., 
Section 2. (Philology and Archeology.) 

Arthur Anthony Macdonell, of Oxford, as Foreign Honorary 
Member in Class III., Section 2. (Philology and Archeology.) 

Charles Downer Hazen, of New York, as Fellow in Class III., 
Section 3. (Political Economy and History.) 
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Charles Lemuel Nichols, of Worcester, as Fellow in Class ITI., 
Section 3. (Political Economy and History.) 

George Walter Prothero, of London, as Foreign Honorary Mem- 
ber in Class III., Section 3. (Political Economy and History.) 

Henry Dwight Sedgwick, of New York, as Fellow in Class III., 
Section 4. (Literature and the Fine Arts.) 

The following Communication was presented : — 

Professor A. M. Tozzer, “The Sacred Cenote of Chichen Itza, 
Yucatan, and its contents.” 

The following papers were presented by title: 

“A Revision of the North American Species of Rana,’ by George 
Albert Boulenger (of England), presented by Samuel Henshaw 
and Thomas Barbour. 

“A Step Forward in the Methodology of Natural Science (an 
introduction to the functional relation of one variable to each of a 
number of correlated variables, determined by a method of suc- 
cessive approximation to group averages, by George F. McEwen 


and Ellis L. Michael),’”’ by Wm. E. Ritter. 
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412 PROCEEDINGS OF THE AMERICAN ACADEMY. 


WILLIAM BULLOCK CLARK (1860-1917) 


Fellow in Class II, Section 1, 1916 


As my old pupil and assistant John Mason Clarke has prepared a 
full memorial for the National Academy and a fine appreciation for 
the Bulletin of the Geological Society of this my other pupil and good 
friend, who is now gone, I may set down here more of personal reminis- 
cence of our early work together and many later meetings. 

I remember visiting him at his fine home in the beautiful city of 
Brattleboro where he was an only child, and driving with him up to 
the large farm which overlooked the city, where he added country 
life to town life during his school days. I remember his father, a 
sturdy, respected and influential citizen, and his good mother whom 
he seemed strongly to resemble. 

It was good old Massachusetts Bay stock on both sides, and his 
ancestor Thomas Clarke was in Plymouth in 1623. In those early 
days the tribes spread down the Massachusetts and Connecticut shores 
and up the Connecticut River, along “Puritan Street”’ as it was called, 
because the straight route west was dangerous and the meadows of the 
river did not require clearing. 

And so his father came to live in Brattleboro, and Clark fitted for 
College in the high school of the town. 

When he came to study geology he was clear-headed, persistent and 
enthusiastic. 

He mapped, as many of my boys have done, the surface geology 
around the Golden Gate Pond in North Amherst, a name given by 
Edward Hitchcock, and the solid geology of a section of the Holyoke 
Range, and he did his work well. 

Near the end of senior year he came to me and announced that he 
wished to take post-graduate work in geology at Amherst, and wished 
my advice on the desirability of the plan, in view of the fact that he 
was color blind. “How did you do your chemistry’’? I asked. 

If he had a colored precipitate, he said, he showed it to a neighbor 
with some remark as to its color which was generally corrected, and 
he noted the correction carefully and memorized the same carefully, 
and no one knew of the defective vision. I then told him he would 
have to avoid mineralogy and center in paleontology. 

A few weeks before Commencement, I called him and told him that 
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I was to start for a summer trip to Europe with Prof. Wm. North Rice, 
and that if he wanted to study geology I could never give him a better 
chance, if he would come with us. 

_ He went home next Sunday and it was a bomb shell in this quiet 
methodical family, but he joined us on the trip. I think it had been 
settled that he should continue abroad for study, for he met me in 
New York with a large Saratoga trunk and a smaller trunk and I 
persuaded him to cull out what he really needed and send most of the 
material home in the bigger trunk. 

With my careless and forgetful ways I am afraid I was a trial for him 
with his methodical and careful habit of doing things, for his interesting 
letters were sent by his mother down to my home for the amusement 
of my people, and he often reported how I would plan out everything 
at night and start in an entirely different direction the next morning. 

It was all taken with pleasant equanimity by Clark, and I only 
learned of it all afterward from the report of his letters. 

He carried the “big Dana”’ as we called it then, Dana’s Manual, 
and studied it faithfully all the way. He took the fullest notes and 
collected abundantly, and as we studied from Staffa through Scotland, 
York, Durham, Lyme Regis, Cornwall and down to the Lizard; and 
as thoroughly through Germany and Switzerland; he had good oppor- 
tunity for very varied geological work. 

At the end I advised him to study with Zittel in Munich as the best 
place for paleontological and stratigraphical work, and he made a 
fine thesis on taking his degree. 

Now Remson and I had worked together in Géttingen; Professors 
Harmon Morse and George Huntington Williams were old pupils 
of mine and so I was naturally interested in Science in the Johns 
Hopkins, and when Williams needed an assistant I urged Clark for 
the place, especially, I suggested, because he would never encroach 
on Williams Optical Lithology work. 

And so he started on his remarkable career in Maryland. 

He married into another old New England family... His wife was 
Ellen Clark Strong, daughter of Edward A. Strong of Boston, and 
through her mother descended from the Clarks of Dorchester and 
Northampton, and so his four children Edward, Helen (Mrs. H. 
Findlay French) Atherton and Marion are of the purest strain of 
puritan descent. His wife by her fine artistic ability was of much 
help to him, especially in coloring his maps. 

It is the more remarkable that this true New England Yankee 
should have so completely captured the southern State of Maryland. 
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He first organized the Maryland Weather Service and was made 
its director. 

Then he created the Maryland Geological Survey. This was the 
work he loved best, and he published ten fine volumes of its results. 
He had Broégger of Christiania on for a course of lectures at the Uni- 
versity, and as I had known Broégger in Norway he invited me down 
to meet him with a few others, and just naturally commandeered the 
Governor’s steam yacht for an excursion of several days down Chesa- 
peake Bay to study the Tertiary beds. Just as naturally he marched 
his party in the middle of the morning up from the boat to call on the 
Governor at the State House, Brégger trying to get the superabund- 
ant Maryland mud off his boots with the peen of his hammer. We 
were taken across to the gubernatorial mansion and treated to the 
finest hospitality of the South, and Brégger went back to the boat 
muttering “Mein Gott! Schnapps vor dem Mittagsessen”’! 

He then organized the Maryland States Roads Commission, one of 
the pioneers in that valuable work, and later was made executive 
officer of the State Board of Forestry. He was also Commissioner for 
the State of the Resurvey of Mason and Dixon’s line. 

He did as much for his City as for the State. 

He was on the Committee to rebuild Baltimore after the great fire; 
on the Commission on City improvements, and on the Commission 
to widen the streets and create a civic center for the town. He was 
also president of the Henry Watson Children’s aid Society of Balti- 
more; member of the State Tuberculosis Association, and vice-presi- 
dent of the Federated Charities of the City. 

He belonged to the American, English, and German Geological 
Societies. 

He was a member of the National Academy of Science and Chairman 
of its Geological section. 

He was an L.L.D. of Amherst College, and so efficient in the ad- 
ministrative relations of the Johns Hopkins University that he was 
prominently suggested for the presidency of both institutions. He 
was a member of the Maryland Defence Council, and as a member of 
the National Research Council organized a Committee of about 50 
geologists and highway engineers to report with maps on materials for 
rapid highway construction of our whole Atlantic and Gulf Coasts for 
a hundred miles back from the seaboard. 

I undertook the work for Massachusetts and met him in June, of 
1917, on a characteristic telegraphic summons, in Springfield for 
consultation on the matter, and found him the same genial, cordial, 
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energetic man, grown portly with the years, but full strength and vigor. 

He was on his way to “Stonecrop” his summer home at North 
Haven, Me., and it was a sad surprise to hear of his sudden death 
from apoplexy on July 27, 1917. If it had to be, it was a fortunate 
ending of a full life. 


B. K. EmMEerson. 


FRANCIS HUMPHREYS STORER (1832-1914) 
Fellow in Class I, Section 3, 1857 


Francis Humphreys Storer, born in March, 1832, was a son of David 
Humphreys Storer, M. D. Harvard, 1825, from whom he inherited 
an ardent disposition, keen powers of observation, and an absolute 
sincerity in truth-seeking and truth-stating. His father belonged to 
a remarkable group of pioneering Massachusetts naturalists who were 
almost contemporaries in the second quarter of the nineteenth century. 
David Humphreys Storer published a “‘ History of the Fishes of Massa- 
chusetts”’ in 1853-1867; George B. Emerson, Harvard A. B. 1817, 
published ‘“Trees and Shrubs of Massachusetts” in 1846, a book which is 
still a classic; Thaddeus William Harris, Harvard A. B. 1815, pub- 
lished “Insects Injurious to Vegetation” in 1841, a pioneer entomological 
treatise of high merit; Augustus A. Gould, Harvard A. B. 1825, 
published in 1852 an important volume on the Molusca and Shells 
collected by the United States Exploring Expedition; Charles Picker- 
ing, Harvard A. B. 1823, published in 1848 “The Races of Man and 
their Geographical Distribution” (Vol. [X of the publications of the 
U. S. Exploring Expedition). 

Francis Humphreys Storer grew up in this atmosphere of scientific 
research and publication, and was familiar with the scientific work of 
his father and of his father’s contemporaries. Because of his own 
strong tendency to scientific studies his education did not follow the 
route ordinarily prescribed for the sons of successful professional men 
in Boston. He did not go to Harvard College, but to the new Law- 
rence Scientific School, where he spent the year 1850-51. For the 
next two years, he was by choice assistant to Professor Josiah P. Cooke 
of Harvard College, and then at the age of twenty-one he accepted 
an appointment as chemist to the United States North Pacifie Ex- 
ploring Expedition, and spent a year at sea and in numerous Pacific 
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ports. At Commencement, 1855, he received on examination the 
Harvard degree of Bachelor of Science, and immediately went to 
Europe to pursue the study of chemistry in German laboratories. 

On his return from Europe, in 1857, he forthwith opened a laboratory 
in Boston as an analytical and consulting chemist for all manufactur- 
ing, pharmaceutical and commercial purposes; and this laboratory 
he maintained with great industry and success for eight years. 

When Professor William B. Rogers, the founder of the Massachu- 
setts Institute of Technology, was organizing the first Faculty of that 
School in the spring of 1865, just at the end of the Civil War, his 
choice for Professor of General and Industrial Chemistry fell upon 
Francis Humphreys Storer, then thirty-three years of age. Presi- 
dent Rogers’s plans for creating a strong School of Technology in 
Boston commended themselves very much to Storer’s judgment; and 
he was also eager to attempt to teach chemistry by the laboratory 
method, a method strongly favored by Professor Rogers in all the 
sciences. At the same time his friend and fellow-student under 
Professor Cooke, Charles W. Eliot, was appointed Professor of Analyti- 
cal Chemistry in the Institute. In the fall of 1865 these two young 
professors began work on the Institute’s first classes in some hired 
rooms on Summer Street, but were soon called on to plan and equip 
the chemical laboratories in the Institute’s new building on Boylston 
Street. These laboratories were planned for teaching chemistry to all 
students, young or old, beginners or adepts, by the laboratory method. 
In these convenient and spacious laboratories Professors Storer and 
Eliot were soon experimenting not only on the students of the Insti- 
tute but also on classes of teachers, both men and women, employed 
in schools in and about Boston. They soon found that a laboratory 
manual was needed for the use of their inexperienced students; and 
they accordingly wrote together a “‘ Manual of Inorganic Chemistry ”’ 
which was the first of its kind to be published in the English language, 
or indeed in any language. In order to make this book as good as 
possible for its novel uses, the authors used it in proof sheets for a 
year in their own teaching, with both their younger and their older 
students, and by this method effected within the year many slight and 
some substantial improvements in the text. This book attained a 
large circulation, and was kept alive for nearly fifty years by rather 
frequent revisions, at first by its authors, and later by younger men 
acting in association with Professor Storer. The two comrades also 
issued a “‘ Manual of Qualitative Analysis”’ intended to promote the 
same method of laboratory teaching. 








FRANCIS HUMPHREYS STORER. 417 


In 1869, Charles W. Eliot became President of Harvard University, 
and one of the first subjects to which he gave attention was the imme- 
diate establishment of the Bussey Institution, for which large funds 
had been accumulating for several years in possession of the Univer- 
sity. These funds were invested chiefly in mercantile buildings in 
the heart of Boston, the income from which was satisfactory, and 
looked secure. The fine estate of over two hundred acres in West 
Roxbury, which Mr. Benjamin Bussey had left to the University, was 
in good order and ready for the service of the Bussey Institution as 
Mr. Bussey contemplated it. Accordingly, in 1870, a building was 
planned and put up containing the laboratories, lecture-roomis, library 
and offices of the Institution, and the work of creating a small Faculty 
for the Institution was begun. The professorship of Agricultural 
Chemistry was offered to Professor Storer, and was accepted by him 
in 1870. A year later he was made Dean of the Bussey Institution, 
an office which he held, with his professorship, till his retirement in 
1907. Here the main work of Professor Storer’s life was done. It 
- began under the most favorable conditions, with adequate laboratories, 
including glass-houses, good experimental fields, and a sufficient 
income to cover not only teaching, but research. In June, 1871, he 
married Catharine Atkins Eliot, a sister of President Eliot, and the 
married pair occupied a house near the main building of the Institu- 
tion. 

In November, 1872, the great Boston fire occurred; and in that 
conflagration several of the best buildings in which the Bussey Fund 
was invested were destroyed, and the insurance on them was lost in 
part through the failure of the insuring companies. A large subscrip- 
tion was raised by the alumni and friends of Harvard University to 
make good its losses in this fire; but the Corporation of that day 
thought it best to use the whole of that fund to make good other losses 
which the University had suffered, and to give the Bussey Institution 
no advantage from it. Hence the cash income of the Institution was 
seriously and permanently reduced; and in consequence Professor 
Storer’s department and the general activities of the Institution of 
which he was Dean were seriously crippled. This loss altered the 
subsequent tenor of Professor Storer’s life. He continued to teach 
and study with enthusiasm; but his pupils were few in number, and 
his research work was painfully restricted. Nevertheless, he pro- 
duced under these untoward circumstances his principal book, two 
volumes on “‘ Agriculture in Some of its Relations with Chemistry,” 
constructed out of his lectures during twenty-five years, and first 
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published in 1897. This is a treatise of large permanent value, al- 
though agricultural science has developed rapidly during the twenty 
years since the book appeared. The scientific farmer of to-day may 
find in it innumerable facts and much reasoning of great value to him. 
The two volumes are affectionately inscribed to his father, of whom 
the son says, “‘ To whose zealous example and constant encouragement 
are to be attributed whatever of scientific purpose may be found in 
them.” In the last paragraph of the preface the author urges upon 
his reader, as he had been accustomed to urge upon his pupils, the 
great importance of studying two books by Professor Samuel William 
Johnson of Yale University, entitled “ How Crops Grow” and ‘“‘ How 
Crops Feed,” and remarks “ Not a few points have here (that is, in 
Professor Storer’s book) been lightly touched upon or even wholly 
omitted, simply because full explanations concerning them may be 
found in one or another of Johnson’s books.’”’ Such remarks are 
distinctly unusual in the preface of one author about the publications 
of another on a similar subject. In this case the two authors were. 
very unlike persons in temperament and habit of mind; but they were 
one in scientific spirit and desire to be serviceable. 

During his long career as a chemist Professor Storer wrote numerous 
scientific communications for learned societies and contributions to the 
‘ Bulletin of the Bussey Institution.” He also published two works 
which were the product of great industry and exactness in compiling 
all the accessible information on the subjects dealt with. The first 
of these publications appeared while he was a practicing commercial 
chemist in Boston under the title “ Dictionary of the Solubilities of 
Chemical Substances.” It was a work of great learning and great 
industry, which perfectly illustrates Storer’s capacity for the patient 
labors of compiler and editor. A second publication of this sort 
appeared later in the “* Cyclopaedia of Quantitative Chemical Analy- 
sis.’ Both these were works that could be carried on incidentally and 
without consecutive attention, in hours which other persons might 
have considered leisure hours. Professor Storer had no leisure. He 
relied for the preservation of his mental freshness and his bodily 
health on change of work, and a persistent habit of omnivorous reading. 

After his wife died in 1882 he returned to Boston to live with un- 
married sisters, to whom he was tenderly attached. An increasing 
deafness caused his withdrawal from most of his scientific fellowship 
and social intercourse during the last ten years of his life. He died 
30 July, 1914, in the eighty-third year of his age. 

CHARLES W. E Lror. 


Cambridge, 27 May, 1918. 








FRANCIS BLAKE. 419 


FRANCIS BLAKE (1850-1913) 
Fellow in Class I, Section 2, 1881 


Francis Blake was the son of Francis and Caroline (Trumbull) 
Blake of Needham. 

June 25, 1873, he married Miss Elizabeth L. Hubbard, daughter of 
Charles T. Hubbard of Weston, who survives him, together with one 
son and a married daughter. 

Mr. Blake completed his school training on graduating from the 
Brookline High School in 1866. Shortly thereafter he entered upon 
scientific work for which he had a great predilection, in the United 
States Coast Survey, remaining in this service for thirteen vears. 
During this time he took part in the remarkable work carried on by 
the Survey in the telegraphic determination of longitude in the course 
of which were determined the differences of longitude between the 
foreign observatories at Greenwich and Paris and the American 
observatories at Cambridge and Washington, when for the first time 
the transatlantic cable was employed to transmit the electric signal. 
The accuracy of this work was such as to astonish the world. 

Mr. Blake was exceedingly inventive and was strongly impressed 
with the description which Professor Hughes published of his recently 
invented microphone in the spring of 1878. At that time the new but 
rapidly developing art of telephony called for a more powerful and 
more sensitive form of transmitter than was available, one which 
should be free from the various imperfections that were present in 
existing instruments. The original Hughes microphone, while exqui- 
sitely sensitive, was entirely unfitted for practical use. Mr. Blake after 
studying the problem with a most remarkable appreciation of the de- 
tails of construction which would be necessary to ensure satisfactory 
results, devised the well-known Blake Transmitter. This was there- 
upon put into service by the Bell Telephone Co. in November, 
1878. Among the novel devices in the working parts of the instru- 
ment, the use of platinum as the material of the hammer electrode 
and carbon for the anvil electrode, the one carried by a flexible spring, 
the other by a somewhat stiff spring, the complete separation of both 
electrodes from rigid connection with the diaphragm, the surrounding 
of the carbon anvil electrode with a mass of spun brass, all went to 
secure a delicacy of operation and precise reproduction of the spoken 
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word free from scratching and breaking which no previous microphone 
transmitter had even remotely approached, and which few even in 
later times have rivalled. For its purpose, transmission over short 
distances up to perhaps fifty miles, the Blake transmitter was abund- 
antly satisfactory. It continued to be the standard instrument in 
this country and was largely used abroad until with the extension of 
telephone lines to great distances a more powerful transmitter was 
called for, which need was finally supplied by the modern granulated 
carbon transmitter. In this country, in 1910, there were 270,000 
Blake transmitters in use, the maximum number reached. Through 
this invention, Mr. Blake became known throughout the whole scien- 
tific and industrial world. 

During subsequent years he devoted himself constantly to experi- 
menting, and invented various other devices mostly, though not wholly 
electrical in their nature. 

Besides his fellowship in this Academy, Mr. Blake was a member of 
many other societies, among which were the American Antiquarian 
Society, the Archeological Institute of America, the American Folk 
Lore Society, the American Forestry Association. He was Treasurer 
of this Academy for a number of years, and a Director of the American 
Bell Telephone Co. and its successor, the American Telegraph and 
Telephone Co., from 1879 until his death. He was also a member of 
the Corporation of the Massachusetts Institute of Technology, in whose 
Departments of Physics and Electrical Engineering he was greatly 
interested, and to which he devoted much helpful thought, as well as 
material aid. He represented the Institute as a Trustee of the Boston 
Museum of Fine Arts, and was likewise a Trustee of the Massachusetts 
General Hospital. 

Mr. Blake was a man of the highest personal and professional worth, 
firm in his principles, decided in his opinions, sanguine and earnest in 
the prosecution of his plans, but always considerate of the views of 
others and affable in his association with men. 


CHARLES R. Cross. 
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SAMUEL WENDELL WILLISTON (1852-1918) 
Fellow in Class II, Section 1, 1915 


In the death of Doctor Williston, North America has lost one of 
its oldest and ablest workers in Vertebrate Paleontology. He had 
specialized in this branch of science since 1874, his especial field being 
extinct reptiles and amphibians. For the last decade and a half he 
was head of the Department of Vertebrate Paleontology in Chicago 
University. : 

Samuel Wendell Williston was born in Boston (Roxbury), Massa- 
chusetts, July 10, 1852; he died at Chicago, Illinois, August 30, 1918. 
His 66 years of life were strenuous ones, for with many handicaps 
and against many obstacles he won place for himself as one of the 
world’s greatest authorities on Vertebrate Paleontology. His father, 
who traced his ancestry in Massachusetts back to 1650, could neither 
read nor write; he did not like study. His mother had a common 
school education. In the spring of 1857 the family emigrated to 
Manhattan, Kansas, at a time when the last 115 miles had to be made 
by ox-team. After attending the common schools of the town, he 
entered the State Agricultural College in 1866. Here his teacher of 
science, Professor B. F. Mudge, had great influence upon his future 
life. ‘Though Professor Mudge taught all science from natural philoso- 
phy, through chemistry, geology, zoology, botany, veterinary science 
to surveying, conic sections and calculus, he found considerable 
time for research along geologic and paleontologic lines; and along 
these lines young Williston naturally became interested. After 
graduating from college in 1872 he followed Civil Engineering for a 
year, after which he studied medicine with his family physician. In 
1874 he accepted the invitation of a friend to go with him to north- 
western Kansas where Professor Mudge was collecting vertebrate 
fossils for Professor Marsh of Yale University. The following vear 
he again joined the party and as a result of his successful work Marsh 
invited him to come to New Haven. Here while aiding Marsh in his 
paleontologic work he continued at intervals his study of medicine, 
receiving the degree of M.D. from Yale University in 1880 and Ph.D. 
from the same institution in 1885. On December 20, 1880, Doctor 
Williston married Miss Annie I. Hathaway of New Haven, Connecti- 
cut. Throughout this time, since 1876, he continued collecting 
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vertebrate fossils for Professor Marsh in the western fields during the 
summer and acting as his assistant in paleontology during the winter. 
In 1885 he became Demonstrator of Anatomy at Yale and from 1886 
to 1890 Professor of Anatomy. During this time he also practised 
medicine in New Haven. In 1890 he was called to the professorship 
of geology in the University of Kansas, where he taught invertebrate 
and vertebrate paleontology, anatomy and medicine, and was also 
dean of the Medical School. In 1902 he went to the University of 
Chicago as head of the newly established Department of Vertebrate 
Paleontology, remaining active here until his death. 

Professor Williston was given no opportunity for research and 
publication by Professor Marsh; hence, with the exception of a brief 
paper on “ American Jurassic Dinosaurs”’ published in the J’ransactions 
of the Kansas Academy of Science in 1878, his published researches 
in paleontology begin with 1890. While associated with the Uni- 
versity of Kansas the majority of his papers appeared in the Kansas 
University Quarterly. During this time his work e oncerned itself 
mainly with turtles, plesiosaurs, mosasaurs and pterosaurs from the 
Permian and Mesozoic of Kansas. At the University of Chicago he 
could give most of his time to vertebrate paleontology, and here he 
gradually turned to the more difficult problems of the very early 
Amphibia and Reptilia. Most of the fossils upon which he worked 
came from the Texas Permian. This occupied the last decade of his 
life and in this he probably has made his greatest contribution to 
science. Two books stand out conspicuously in this last period, 
“American Permian Vertebrates” 1911, and “Water Reptiles of the 
Past and Present” 1914. In the latter, especially, Williston not 
only summarizes the previous knowledge and his latest researches, 
but gives the information to us in an intensely interesting way. In 
fact his work on “‘ Water Reptiles” is as absorbingly interesting to read 
as it is scientifically satisfying in its array of facts. Only a writer 
thoroughly familiar with the structure and evolution of both past 
and present reptiles could bring before our eyes so vivid a picture of 
the swarming seas of the Cretaceous period of earth-history in what 
is now Kansas. This work is based upon his series of studies, previ- 
ously published, of Kansas mosasaurs, plesiosaurs, crocodiles, ete., 
and is animated by the purpose to find out the why of every structure, 
to reconstruct from the bone fragments the appearance and habits of 
the living animals. Much of his work is illustrated by his own restora- 
tions of the reptiles and their habitats. At the time of his death he 
was actively engaged on a general work on the “ Reptiles of the World, 
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Recent and Fossil.””’ This he began in 1917, and it is most unfortunate 
for both paleontologic and zoologic science that the many facts stored 
in his mind on this subject could not have found expression. ‘Though 
Williston’s work concerned itself principally with the ancient reptilian 
life of what is now central and southern United States, he also pub- 
lished researches upon sedimentary rocks, Mesozoic fish, Cenozoic 
mammals, including man, and especially upon the living Diptera. 
When associated with Professor Marsh, Williston despaired of pub- 
lishing researches in paleontology, so he turned his actively observing 
mind fipon the living flies. His interest in this subject continued to 
his death, though after 1899 he published in it only occasional papers. 
Between 1879 and 1899 his listed papers in Diptera total sixty-seven, 
amongst which is his “ Manual of North American Diptera,” a book 
still essential to workers along this line. 

To all of us who have known Professor Williston the memory of 
him is helpful and inspiring. The writer has cause to remember 
especially his genial friendliness which expressed itself in most cordial 
generosity with original sketches and notes,—an aid which was 
extended at a time when Williston’s thoughts were absorbed in anxious 
care of a much loved daughter. When a truly great man passes, his 
memory endures among his friends, not so much for the material 
and mental achievements he has accomplished. as for the spirit and 
inspiration of his service. 


HERVEY WoopBURN SHIMER. 
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George Pierce Baker . . ..... +. +. +. +. +. +=\Cambridge 
James Phinney Baxter. . . ... . . . . . ‘Portland, Me. 
William Sturgis Bigelow . . ..... . . .. . . ~~ Boston 
Le Baron Russell Briggs . . . . . . . =. +. +. +. + Cambridge 
Charles Allerton Coolidge ....... ... . . ~ Boston 
Perr ek ke el ee ew . Boston 
Samuel McChord Crothers . ... . . . . . . Cambridge 
Wilberforce Eames. ...... . .. .. . New York, N. Y. 
Henry Herbert Edes . ........ . . +. Cambridge 
Edward Waldo Emerson. . ..... =. =. +. +. +. + Concord 
Arthur Fairbanks ....... =. =.=. +... . Cambridge 
Arthur Foote. . . Ce i ae ale a ae Brookline 
Edward Waldo F wien ee ee ae oe ae ae 
Kuno Francke . . ee «a wo se oe SR eB. 
Daniel Chester F ss La @ea sa 3 Sea oe 
Horace Howard Furness . . . . . . . . . Philadelphia, Pa. 
Se ee eee ee en ee ee 
MorrisGray .. . eee a ee oe 
Chester Noyes Becemeugh : eee @ oe woe Bo eee 
Francis BartonGummere .... . . . . . Haverford, Pa. 
Henry Lee Higginson . . . ....2.2.. . . Boston 
James Kendall Hosmer ........ Minneapolis, Minn. 
Mark Antony DeWolfe Howe . ..... . . . + Boston 
Archer Milton Huntington . ...... . Mow York, N. Y. 
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George Lyman Kittredge . 
William Coolidge Lane 
Allan Marquand 

Albert Matthews 

Harold Murdock 
William Allan Neilson 
Thomas Nelson Page 
Herbert Putnam 
Denman Waldo Ross 
John Singer Sargent 
Ellery Sedgwick . 
Richard Clipston Sturgis 
Barrett Wendell . 

Owen Wister . 


George Edward Woodberry 
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Cambridge 
Cambridge 
Princeton, N. J. 
Boston 

Brookline 
Northampton 
Washington, D. C. 
. Washington, D. C. 
Cambridge 
London, Eng. 
Boston 

Boston 
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Philadelphia, Pa. 
Beverly 
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FOREIGN HONORARY MEMBERS. 


FOREIGN HONORARY MEMBERS.—65. 


(Number limited to seventy-five.) 


Crass I.— Mathematical and Physical Sciences.— 21. 


Section I.— Mathematics. and Astronomy.— 6. 





Johann Oskar Backlund . 

Felix Klein 

Tullio Levi-Civita ; 

Sir Joseph Norman Lockyer . 
Charles Emile Picard ; 
Charles Jean de la Vallée Poussin . 


Cuass I., Section II.— Physics.— 8. 


Svante August Arrhenius 
Oliver Heaviside 

Sir Joseph Larmor 
Hendrik Antoon Lorentz . 
Max Planck 

Augusto Righi 
Sir Ernest Rutherford . 
Sir Joseph John Thomson 


Criass I., Section III.— Chemistry.— 3. 


Fritz Haber a 
Henri Louis Le Chatelier OF ices Clare iach aac tae al 
CS a ae ae 


Petrograd 
Gottingen 
. Padua 
London 
Paris 
Louvain 


Stockholm 
Torquay 
Cambridge 
Leyden 
Berlin 
Bologna 
Manchester 
Cambridge 


Berlin 
Paris 
Leipsic 
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Cxiass I1.— Section IV.— Technology and Engineering.— 4. 


Heimrich Maller Breslau . . . . «+ + + «© © « © + CBerm 
Joseph Jacques Césaire Joffre . . . .... =. =. +. ~. Paris 
Vsevolod Jevgenjevic Timonoff ... .. . . . Petrograd 
William Cawthorne Unwin . ...... =... + ~~ London 


Crass IT.— Natural and Physiological Sciences.— 20. 


SECTION I1.— Geology, Mineralogy, and Physics of the Globe.— 8. 


Frank Dawson Adams ....... =. =. - + « Montreal 
Waldemar Christofer Brégger . . . . . . . . . Christiania 
Sir Archibald Geikie . .. . . . . . . . Haslemere, Surrey 
Viktor Goldschmidt ...... .. .. .. . . Heidelberg 
ES ee ee ea er ee ee ee 
Albert Heim . . ee a a ae eee 
Sir William Napier Shaw ee oe eee a ee 
Johan Herman Lie Vogt . ..... =... =. +. Jrondhjem 


Cuass II., Section II.— Botany.— 5. 


a a ee ee ee rn ee ae ae 
Adolf Engler . . . te ee ee ee ee 
Wilhelm Friedrich Philipp Pfeffer eee eo a ea 
Ignatz Urban. . eg Ne ges aoe sae eae Berlin 
OE eee 


Crass II.— Section III.— Zoélogy and Physiology.— 3. 


Sir Edwin Ray Lankester ...... =. + «+ « « London 
George Henry Falkiner Nuttall . . .. . . . +. Cambridge 
Magnus Gustav Retzius . . ...... =. =. =. #£Stockholm 


Cuass II., Section IV.— Medicine and Surgery.— 4. 


Sir Thomas Barlow, Bart. ......+...-.«:+« « London 
Adam Politzer. . a ee ee ee eo 
Francis John Shepherd ee ee 
Charles Scott Sherrmgton ......+ ++ «+e. + Oxford 
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Crass III.— Moral and Political Sciences.— 24. 


Section I.— Theology, Philosophy and Jurisprudence.— 5. 


Rt. Hon. Arthur James Balfour ... . . . . . Prestonkirk 
a ws ae Berlin 
nn ee ee eee ee ee 
Raymond Poincaré . . ee ee 
Rt. Hon. Sir Frederick Pollock, at. a 


Section II.— Philology and Archeology.— 8. 


ES ee ee ear ee 
EE ee a a ee 
eee ee eee ee 
Henry Jackson . ...¢«-. +++... =. Cambridge 
eee ee ee eee 
Alfred Percival Maudslay ...... . . .. . . Hereford 
Ramon Menendez Pidal . . .... =.=. +. +=. ++ ~~. + # £=Madrid 
i ee ee ee ee ee a 


Section III.— Political Economy and History.— 6. 


James Bryce, Viscount Bryce . .... . . . . . + London 
Gna ia aa ee ae ee ee a 
Alfred Marshall . . . . . . . Cambridge 
John Morley, Viscount Morley of Blackburn 5 ge es ee 
George Walter Prothero bx i. wk) ee 
Rt. Hon. Sir George Otto Trev ee an, Mest. ite. = 2 


Section IV.— Literature and the Fine Arts.—5. 


ATES gk 6 a ee ee es Se ee 
Thomas Hardy ... . (ete « s » ie 
Jean Adrien Antoine Jules J whened . pee gee eee 
ee eee ee ee eee 


ee ae car eee ae ae a ee ee . London 

















STATUTES AND STANDING VOTES 
STATUTES 


Adopted November 8, 1911: amended May 8, 1912, January 8, and 
May 14, 1913, April 14, 1915, April 12, 1916, April 10, 1918, May 14, 1919. 


CHAPTER I 


THE CORPORATE SEAL 


ARTICLE 1. The Corporate Seal of the Academy shall be as here 
depicted: 








ARTICLE 2. The Recording Secretary shall have the custody of the 
Corporate Seal. 


See Chap. v. art. 3; chap. vi. art. 2. 
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CHAPTER IT 


FELLOWS AND ForREIGN HONORARY MEMBERS AND DUES 


ArTICLE 1. The Academy consists of Fellows, who are either 
citizens or residents of the United States of America, and Foreign 
Honorary Members. They are arranged in three Classes, according to 
the Arts and Sciences in which they are severally proficient, and each 
Class is divided into four Sections, namely: 


Cxiass I. The Mathematical and Physical Sciences 
Section 1. Mathematics and Astronomy 
Section 2. Physics 
Section 3. Chemistry 
Section 4. Technology and Engineering 
Cxiass II. The Natural and Physiological Sciences 
Section 1. Geology, Mineralogy, and Physics of the Globe 
Section 2. Botany 
Section 3. Zoédlogy and Physiology 
Section 4. Medicine and Surgery 


Cxiass III. The Moral and Political Sciences 


Section Theology, Philosophy, and Jurisprudence 
Section Philology and Archaeology 


l 
2 

Section 3. Political Economy and History 
4 


Section Literature and the Fine Arts 


ARTICLE 2. The number of Fellows shall not exceed Six hundred, 
of whom not more than Four hundred shall be residents of Massachu- 
setts, nor shall there be more than Two hundred in any one Class. 

ARTICLE 3. The number of Foreign Honorary Members shall not 
exceed Seventy-five. They shall be chosen from among citizens of 
foreign countries most eminent for their discoveries and attainments 
in any of the Classes above enumerated. There shall not be more 
than Twenty-five in any one Class. 

ARTICLE 4. If any person, after being notified of his election as 
Fellow or Resident Associate, shall neglect for six months to accept 
in writing, or, if a Fellow or resident within fifty miles of Boston shall 
neglect to pay his Admission Fee, his election shall be void; and if 
any Fellow resident within fifty miles of Boston or any Resident 
Associate shall neglect to pay his Annual Dues for six months after 
they are due, provided his attention shall have been called to this 
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Article of the Statutes in the meantime, he shall cease to be a Fellow 
or Resident Associate respectively; but the Council may suspend the 
provisions of this Article for a reasonable time. 

With the previous consent of the Council, the Treasurer may dis- 
pense (sub silentio) with the payment of the Admission Fee or of the 
Annual Dues or both whenever he shall deem it advisable. In the case 
of officers of the Army or Navy who are out of the Commonwealth on 
duty, payment of the Annual Dues may be waived during such absence 
if continued during the whole financial vear and if notification of such 
expected absence be sent to the Treasurer. Upon similar notification 
to the Treasurer, similar exemption may be accorded to Fellows or 
Resident Associates subject to Annual Dues, who may temporarily 
remove their residence for at least two years to a place more than fifty 
miles from Boston. 

If any person elected a Foreign Honorary Member shall neglect for 
six months after being notified of his election to accept in writing, 
his election shall be void. 

See Chap. vii. art. 2. 


x 


ARTICLE 5. Every Fellow resident within fifty miles of Boston 
hereafter elected shall pay an Admission Fee of Ten dollars. 

Every Fellow resident within fifty miles of Boston shall, and others 
may. pay such Annual Dues, not exceeding Fifteen dollars, as shall 
be voted by the Academy at each Annual Meeting, when they shall 
become due; but any Fellow or Resident Associate shall be exempt 
from the annual payment if, at any time after his admission, he shall 
pay into the treasury Two hundred dollars in addition to his previous 
payments. 

All Commutations of the Annual Dues shall be and remain perma- 
nently funded, the interest only to be used for current expenses. 

Any Fellow not previously subject to Annual Dues who takes up his 
residence within fifty miles of Boston, shall pay to the Treasurer within 
three months thereafter Annual Dues for the current year, failing which 
his Fellowship shall cease; but the Council may suspend the provi- 
sions of this Article for a reasonable time. 

Only Fellows who pay Annual Dues or have commuted them may 
hold office in the Academy or serve on the Standing Committees or 
vote at meetings. 

ARTICLE 6. Fellows who pay or have commuted the Annual Dues 
and Foreign Honorary Members shall be entitled to receive gratis one 
copy of all Publications of the Academy issued after their election. 


See Chap. x, art. 2. 
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ARTICLE 7. Diplomas signed by the President and the Vice- 
President of the Class to which the member belongs, and countersigned 
by the Secretaries, shall be given to Foreign Honorary Members and 
to Fellows on request. 


ARTICLE 8. If, in the opinion of a majority of the entire Council, 
any Fellow or Foreign Honorary Member or Resident Associate shall 
have rendered himself unworthy of a place in the Academy, the 
Council shall recommend to the Academy the termination of his 
membership; and if three fourths of the Fellows present, out of a 
total attendance of not less than fifty at a Stated Meeting, or at a 
Special Meeting called for the purpose, shall adopt this recommenda- 
tion, his name shall be stricken from the Roll. 


See Chap. iil.; chap. vi. art. 1; chap. ix. art. 1, 7; chap. x. art. 2. 


CHAPTER III 


ELECTION OF FELLOWS AND FOREIGN HONORARY MEMBERS 


ArTIcLE 1. Elections of Fellows and Foreign Honorary Members 
shall be made by the Council in April of each year, and announced 
at the Annual Meeting in May. 


ARTICLE 2. Nominations to Fellowship or Foreign Honorary 
Membership in any Section must be signed by two Fellows of that 
Section or by three voting Fellows of any Sections; but in any one 
year no Fellow may nominate more than four persons. These nomi- 
nations, with statements of qualifications and brief biographical data, 
shall be sent to the Corresponding Secretary. 

All nominations thus received prior to February 15 shall be forth- 
with sent in printed form to every Fellow having the right to vote, 
with the names of the proposers in each case and a brief account of 
each nominee, and with the request that the list be returned before 
March 15, marked to indicate preferences of the voter in such manner 
as the Council may direct. 

All the nominations, with any comments thereon and with the 
results of the preferential indications of the Fellows, received by 
March 15, shall be referred at once to the appropriate Class Commit- 
tees, which shall report their decisions to the Council, which shall 
thereupon have power to elect. 

Persons nominated in any year, but not elected, may be placed on 
the preferential ballot of the next year at the discretion of the Council, 
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but shall not further be continued on the list of nominees unless 
renominated. 4 

Notice shall be sent to every Fellow having the right to vote, not 
later than the fifteenth of January, of each year, calling attention to 
the fact that the limit of time for sending nominations to the Corre- 
sponding Secretary will expire on the fifteenth of February. 


See Chap. il.; chap. vi. art. 1; chap. ix. art. 1. 


CHAPTER IV 


OFFICERS 


ARTICLE 1. The Officers of the Academy shall be a President (who 
shall be Chairman of the Council), three Vice-Presidents (one from 
each,Class), a Corresponding Secretary (who shall be Secretary of the 
Council), a Recording Secretary, a Treasurer, and a Librarian, all of 
whom shall be elected by ballot at the Annual Meeting, and shall hold 
their respective offices for one year, and until others are duly chosen 
and installed. 

There shall be also twelve Councillors, one from each Section of each 
Class. At each Annual Meeting three Councillors, one from each 
Class, shall be elected by ballot to serve for the full term of four 
years and until others are duly chosen and installed. The same Fellow 
shall not be eligible for two successive terms. 

The Councillors, with the other officers previously named, and the 
Chairman of the House Committee, ex officio, shall constitute the 
Council. 

See Chap. x. art. 1. 


ArTICLE 2. If any officer be unable, through death, absence, or 
disability, to fulfill the duties of his office, or if he shall resign, his place 
may be filled by the Council in its discretion for any part or the whole 
of the unexpired term. 


ARTICLE 3. At the Stated Meeting in March, the President shall 
appoint a Nominating Committee of three Fellows having the right 
to vote, one from each Class. This Committee shall prepare a list of 
nominees for the several offices to be filled, and for the Standing Com- 
mittees, and file it with the Recording Secretary not later than four 
weeks before the Annual Meeting. 


See Chap. vi. art. 2. 
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ARTICLE 4. Independent nominations for any office, if signed by 
at least twenty Fellows having the right to vote, and received by the 
Recording Secretary not less than ten days before the Annual Meet- 
ing, shall be inserted in the call therefor, and shall be mailed to all 
the Fellows having the right to vote. 

See Chap. vi. art. 2. 


ArTICLE 5. The Recording Secretary shall prepare for use in 
voting at the Annual Meeting a ballot containing the names of all 
persons duly nominated for office. 


CHAPTER V 
THE PRESIDENT 


ARTICLE 1. The President, or in his absence the senior Vice-Presi- 
dent present (seniority to be determined by length of continuous 
fellowship in the Academy), shall preside at all meetings of the Acad- 
emy. In the absence of all these officers, a Chairman of the meeting 
shall be chosen by ballot. 


ARTICLE 2. Unless otherwise ordered, all Committees which are 
not elected by ballot shall be appointed by the presiding officer. 


ARTICLE 3. Any deed or writing to which the Corporate Seal is to 
be affixed, except leases of real estate, shall be executed in the name of 
the Academy by the President or, in the event of his death, absence, or 
inability, by one of the Vice-Presidents, when thereto duly authorized. 

See Chap. ul. art. 7; chap. iv. art. 1, 3; chap. vi. art. 2; chap. vil. 
art. 1; chap. ix. art. 6; chap. x. art. 1; 2; chap. x1. art. 1. 


CHAPTER VI 
THE SECRETARIES 


ARTICLE 1. The Corresponding Secretary shall conduct the corre- 
spondence of the Academy and of the Council, recording or making an 
entry of all letters written in its name, and preserving for the files all 
official papers which may be received. At each meeting of the Council 
he shall present the communications addressed to the Academy which 
have been received since the previous meeting, and at the next meeting 
of the Academy he shall present such as the Council may determine. 

He shall notify all persons who may be elected Fellows or Foreign 
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Honorary Members, or Resident Associates, send to each a copy of the 
Statutes, and on their acceptance issue the proper Diploma. He shall 
also notify all meetings of the Council; and in case of the death, 
absence, or inability of the Recording Secretary he shall notify alk 
meetings of the Academy. 

Under the direction of the Council, he shall keep a List of the 
Fellows, Foreign Honorary Members, and Resident Associates, ar- 
ranged in their several Classes and Sections. It shall be printed 
annually and issued as of the first day of July. 

See Chap. ul. art. 7; chap. iii. art. 2, 3; chap. iv. art. 1; chap. ix. art. 6; 
chap. x. art. 1; chap. xi. art. 1. 

ARTICLE 2. The Recording Secretary shall have the custody of the 
Charter, Corporate Seal, Archives, Statute-Book, Journals, and all 
literary papers belonging to the Academy. 

Fellows or Resident Associates borrowing such papers or documents 
shall receipt for them to their custodian. 

The Recording Secretary shall attend the meetings of the Academy 
and keep a faithful record of the proceedings with the nanies of the 
Fellows and Resident Associates present; and after each meeting is 
duly opened, he shall read the record of the preceding meeting. 

He shall notify the meetings of the Academy to each Fellow and 
Resident Associate by mail at least seven days beforehand, and in his 
discretion may also cause the meetings to be advertised; he shall 
apprise Officers and Committees of their election or appointment, 
and inform the Treasurer of appropriations of money voted by the 
Academy. 

After all elections, he shall insert in the Records the names of the 
Fellows by whom the successful nominees were proposed. 

He shall send the Report of the Nominating Committee in print 
to every Fellow having the right to vote at least three weeks before the 
Annual Meeting. 

See Chap. iv. art. 3. 

In the absence of the President and of the Vice-Presidents he shall, 
if present, call the meeting to order, and preside until a Chairman ts 
chosen. 

See Chap. i.; chap. li. art. 7; chap. iv. art. 3, 4, 5; chap. ix. art. 6; 
chap. x. art. 1, 2; chap. xi. art. 1, 3. 

ARTICLE 3. The Secretaries, with the Chairman of the Committee 
of Publication, shall have authority to publish such of the records of 
the meetings of the Academy as may seem to them likely to promote 
its interests. 
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CHAPTER VII 


THE TREASURER AND THE TREASURY 


ARTICLE 1. The Treasurer shall collect all money due or payable to 
the Academy, and all gifts and bequests made to it. He shall pay all 
bills due by the Academy, when approved by the proper officers, except 
those of the Treasurer’s office, which may be paid without such ap- 
proval; in the name of the Academy he shall sign all leases of real 
estate; and, with the written consent of a member of the Committee 
on Finance, he shall make all transfers of stocks, bonds, and other 
securities belonging to the Academy, all of which shall be in his official 
custody. , 

He shall keep a faithful account of all receipts and expenditures, 
submit his accounts annually to the Auditing Committee, and render 
them at the expiration of his term of office, or whenever required to 
do so by the Academy or the Council. 

He shall keep separate accounts of the income of the Rumford Fund, 
and of all other special Funds, and of the appropriation thereof, and 
render them annually. 

His accounts shall always be open to the inspection of the Council. 


ARTICLE 2. He shall report annually to the Council at its March 
meeting on the expected income of the various Funds and from all 
other sources during the ensuing financial year. He shall also report 
the names of all Fellows and Resident Associates who may be then 
delinquent in the payment of their Annual Dues. 


ARTICLE 3. He shall give such security for the trust reposed in him 
as the Academy may require. : 

ARTICLE 4. With the approval of a majority of the Committee on 
Finance, he may appoint an Assistant Treasurer to perform his du- 
ties, for whose acts, as such assistant, he shall be responsible; or, with 
like approval and responsibility, he may employ any Trust Company 
doing business in Boston as his agent for the same purpose, the com- 
pensation of such Assistant Treasurer or agent to be fixed by the 
Committee on Finance and paid from the funds of the Academy. 


ArTICLE 5. At the Annual Meeting he shall report in print all his 
official doings for the preceding year, stating the amount and condition 
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of all the property of the Academy entrusted to him, and the character 
of the investments. 


ARTICLE 6. The Financial Year of the Academy shall begin with 
the first day of April. 


ARTICLE 7. No person or committee shall incur any debt or 
liability in the name of the Academy, unless in accordance with a 
previous vote and appropriation therefor by the Academy or the 
Council, or sell or otherwise dispose of any property of the Academy, 
except cash or invested funds, without the previous consent and ap- 
proval of the Council. 

See Chap. il. art. 4, 5; chap. vi. art. 2; chap. ix. art. 6; chap. x. art. 
1, 2, 3; chap. xi. art. 1. 


CHAPTER VIII 
THE LIBRARIAN AND THE LIBRARY 


ARTICLE 1. The Librarian shall have charge of the printed books, 
keep a correct catalogue thereof, and provide for their delivery from 
the Library. 

At the Annual Meeting, as Chairman of the Committee on the Li- 
brary, he shall make a Report on its condition. : 


ARTICLE 2. In conjunction with the Committee on the Library he 
shall have authority to expend such sums as may be appropriated by 
the Academy for the purchase of books, periodicals, ete., and for de- 
fraying other necessary expenses connected with the Library. 


ARTICLE 3. All books procured from the income of the Rumford 
Fund or of other special Funds shall contain a book-plate expressing 
the fact. 


ArTICLE 4+. Books taken from the Library shall be receipted for to 
the Librarian or his assistant. 


ARTICLE 5. Books shall be returned in good order, regard being had 
to necessary wear with good usage. If any book shall be lost or 
injured, the Fellow or Resident Associate to whom it stands charged 
shall replace it by a new volume or by a new set, if it belongs to a set, 
or pay the current price thereof to the Librarian, whereupon the 
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remainder of the set, if any, shall be delivered to the Fellow or Resi- 
dent Associate so paying, unless such remainder be valuable by reason 
of association. 


ARTICLE 6. All books shall be returned to the Library for examina- 
tion at least one week before the Annual Meeting. 


ARTICLE 7. The Librarian shall have the custody of the Publica- 
tions of the Academy. With the advice and consent of the President, 
he may effect exchanges with other associations. 


See Chap. i. art. 6; chap. x. art. 1, 2. 


CHAPTER IX 
THE CoUNCIL 


ARTICLE 1. The Council shall exercise a discreet supervision over 
all nominations and elections'to membership, and in general supervise 
all the affairs of the Academy not explicitly reserved to the Academy 
as a whole or entrusted by it or by the Statutes to standing or special 
committees. 

It shall consider all nominations duly sent to it by any Class Com- 
mittee, and act upon them in accordance with the provisions of 
Chapter III. 

With the consent of the Fellow interested, it shall have power to 
make transfers between the several Sections of the same Class, report- 
ing its action to the Academy. 


See Chap. ili. art. 2, 3; chap. x, art. 1. 
ARTICLE 2. Seven members shall constitute a quorum. 


ARTICLE 3. It shall establish rules and regulations for the transac- 
tion of its business, and provide all printed and engraved blanks and 
books of record. 


ArtTICcLE 4. It shall act upon all resignations of officers, and all 
resignations and forfeitures of Fellowship or Resident Associateship; 
and cause the Statutes to be faithfully executed. 

It shall appoint all agents and subordinates not otherwise provided 
for by the Statutes, prescribe their duties, and fix their compensation. 
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They shall hold their respective positions during the pleasure of the 
Council. 


ARTICLE 5. It may appoint, for terms not exceeding one year, and 
prescribe the functions of, such committees of its number, or of the 
Fellows of the Academy, as it may deem expedient, to facilitate the 
administration of the affairs of the Academy or to promote its interests. 


ARTICLE 6. At its March meeting it shall receive reports from the 
President, the Secretaries, the Treasurer, and the Standing Commit- 
tees, on the appropriations severally needed for the ensuing financial 
year. At the same meeting the Treasurer shall report on the expected 
income of the various Funds and from all other sources during the 
same year. 

A report from the Council shall be submitted to the Academy, for 
action, at the March meeting, recommending the appropriation which 
in the opinion of the Council should be made. 

On the recommendation of the Council, special appropriations may 
be made at any Stated Meeting of the Academy, or at a Special Meet- 
ing called for the purpose. 

See Chap. x. art. 3. 


— 


ArTICLE 7. After the death of a Fellow or Foreign Honorary 
Member, it shall appoint a member of the Academy to prepare a bio- 
graphical notice for publication in the Proceedings. 

ARTICLE 8. It shall report at every meeting of the Academy such 
business as it may deem advisable to present. 


See Chap. 1. art. 4, 5, 8; chap. iv, art. 1, 2; chap. vi. art. 1; chap. vii, 
art. 1; chap. xi. art. 1, 4. 


CHAPTER X 
STANDING COMMITTEES 


ARTICLE 1. The Class Committee of each Class shall consist of the 
Vice-President, who shall be chairman, and the four Councillors of the 
Class, together with such other officer or officers annually elected as 
may belong to the Class. It shall consider nominations to Fellowship 
in its own Class, and report in writing to the Council such as may 
receive at a Class Committee Meeting a majority of the votes cast, 
provided at least three shall have been in the affirmative. 


See Chap. i. art. 2. 
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ARTICLE 2. At the Annual Meeting the following Standing Com- 
mittees shall be elected by ballot to serve for the ensuing year: 


(i) The Committee on Finance, to consist of three Fellows, who, 
through the Treasurer, shall have full control and management of the 
funds and trusts of the Academy, with the power of investing the funds 
and of changing the investments thereof in their discretion. 


See Chap. iv. art. 3; chap. vii. art. 1, 4; chap. ix. art. 6. 


(ii) The Rumford Committee, to consist of seven Fellows, who shall 
report to the Academy on all applications and claims for the 
Rumford Premium. It alone shall authorize the purchase of books 
publications and apparatus at the charge of the income from the 
Rumford Fund, and generally shall see to the proper execution of the 
trust. 


See Chap. iv. art. 3; chap. ix. art. 6. 


eee vn — . . > 
(il) The Cyrus Moors Warren Committee, to consist of seven Fel- 


lows, who shall consider all applications for appropriations from the 
income of the Cyrus Moors Warren Fund, and generally shall see to 
the proper execution of the trust. 


See Chap. iv. art. 3; chap. ix. art. 6. 


(iv) The Committee of Publication, to consist of three Fellows, one 
from each Class, to whom all communications submitted to the 
Academy for publication shall be referred, and to whom the printing 
of the Proceedings and the Memoirs shall be entrusted. 

It shall fix the price at which the Publications shall be sold; but 
Fellows may be supplied at half price with volumes which may be 
needed to complete their sets, but which they are not entitled to 
receive gratis. 

Two hundred extra copies of each paper accepted for publication in 
the Proceedings or the Memoirs shall be placed at the disposal of the 
author without charge. 

See Chap. iv. art. 3; chap. vi. art. 1, 3; chap. ix. art. 6. 

(v) The Committee on the Library, to consist of the Librarian, ex 
officio, as Chairman, and three other Fellows, one from each Class, 
who shall examine the Library and make an annual report on its 
condition and management. 


See Chap. iv. art. 3; chap. vill. art. 1, 2; chap. ix. art. 6. 
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(vi) The House Committee, to consist of three Fellows, who shall 
have charge of all expenses connected with the House, including the 
general expenses of the Academy not specifically assigned to the care 
of other Committees or Officers. 


See Chap. iv. art. 1, 3; chap. ix. art. 6. 


(vii) The Committee on Meetings, to consist of the President, the 
Recording Secretary, and three other Fellows, who shall have 
charge of plans for meetings of the Academy. 


See Chap. iv. art. 3; chap. ix. art. 6. 


— (vill) The Auditing Committee, to consist of two Fellows, who shall 
audit the accounts of the Treasurer, with power to employ an 
expert and to approve his bill. 


See Chap. iv. art. 3; chap. vil. art. 1; chap. ix. art. 6. 


ARTICLE 3. The Standing Committees shall report annually to the 
Council in March on the appropriations severally needed for the ensu- 
ing financial year; and all bills incurred on account of these Commit- 
tees, within the limits of the several appropriations made by the 
Academy, shall be approved by their respective Chairmen. 

In the absence of the Chairman of any Committee, bills may be 
approved by any member of the Committee whom he shall designate 
for the purpose. 


See Chap. vii. art. 1, 7; chap. ix. art. 6. 


CHAPTER XI 
MEETINGS, COMMUNICATIONS, AND AMENDMENTS 


ARTICLE 1. There shall be annually eight Stated Meetings of the 
Academy, namely, on the second Wednesday of October, November, 
December, January, February, March, April and May. Only at 
these meetings, or at adjournments thereof regularly notified, or at 
Special Meetings called for the purpose, shall appropriations of money 
be made or amendments of the Statutes or Standing Votes be effected. 

The Stated Meeting in May shall be the Annual Meeting of the 
Corporation. 

Special Meetings shall be called by either of the Secretaries at the 
request of the President, of a Vice-President, of the Council, or of ten 





456 STATUTES OF THE AMERICAN ACADEMY 


Fellows having the right to vote; and notifications thereof shall state 
the purpose for which the meeting is called. 

A meeting for receiving and discussing literary or scientific com- 
munications may be held on the fourth Wednesday of each month, 
excepting July, August, and September; but no business shall be 
transacted at said meetings. 


ARTICLE 2. 'Fwenty Fellows having the right to vote shall consti- 
tute a quorum for the transaction of business at Stated or Special 
Meetings. Fifteen Fellows shall be sufficient to constitute a meeting 
for literary or scientific communications and discussions. 


ARTICLE 3. Upon the request of the presiding officer or the Record- 
ing Secretary, any motion or resolution offered at any meeting shall 
be submitted in writing. 


ARTICLE 4. No report of any paper presented at a meeting of the 
Academy shall be published by any Fellow or Resident Associate 
without the consent of the author; and no report shall in any case be 
published by any Fellow or Resident Associate in a newspaper as an 
account of the proceedings of the Academy without the previous 
consent and approval of the Council. The Council, in its discretion, 
by a duly recorded vote, may delegate its wuthorsty 3 in this regard to 
one or more of its members. 


ArTICLE 5. No Fellow or Resident Associate shall introduce a 
guest at any meeting of the Academy until after the business has been 
transacted, and especially until after the result of the balloting upon 
nominations has been declared. 

ArTICLE 6. The Academy shall not express its judgment on 
literary or scientific memoirs or performances submitted to it, or 
included in its Publications. 


ARTICLE 7. All proposed Amendments of the Statutes shall be re- 
ferred to a committee, and on its report, at a subsequent Stated Meet- 
ing or at a Special Meeting called for the purpose, two thirds of the 
ballot cast, and not less than twenty, must be afhrmative to effect 
enactment. 

ARTICLE 8. Standing Votes may be passed, amended, or rescinded 
at a Stated Meeting, or at a Special Meeting called for the purpose, 
by a vote of two thirds of the members present. They may be 
suspended by a unanimous vote. 


See Chap. i. art. 5, 8; chap. iil.; chap. iv. art. 3, 4, 5; chap. v. art. 1; 
chap. vi. art. 1, 2; chap. ix. art. 8. 
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STANDING VOTES 


1. Communications of which notice has been given to either of the 
Secretaries shall take precedence of those not so notified. 

2. Fellows or Resident Associates may take from the Library six 
volumes at any one time, and may retain them for three months, and 
no longer. Upon special application, and for adequate reasons 
assigned, the Librarian may permit a larger number of volumes, not 
exceeding twelve, to be drawn from the Library for a limited period. 

3. Works published in numbers, when unbound, shall not be taken 
from the Hall of the Academy without the leave of the Librarian. 

4. There may be chosen by the Academy, under such rules as the 
Council may determine, one hundred Resident Associates. Not 
more than forty Resident Associates shall be chosen in any one Class. 

Resident Associates shall be entitled to the same privileges as Fel- 
lows, in the use of the Academy building, may attend meetings and 
present papers, but they shall not have the right to vote. They shall 
pay no Admission Fee, and their Annual Dues shall be the same as 
those of Fellows residing within fifty miles of Boston. 

The Council and Committees of the Academy may ask one or more 
Resident Associates to act with them in an advisory or assistant ca- 
pacity. 

5. Communications offered for publication in the Proceedings or 
Memoirs of the Academy shall not be accepted for publication before 
the author shall have informed the Committee on Meetings of his 
readiness, either himself or through some agent, to use such time as the 
Committee may assign him at such meeting as may be convenient both 
to him and to the Committee, for the purpose of presenting to the 
Academy a general statement of the nature and significance of the 
results contained in his communication. 


RUMFORD PREMIUM 


In conformity with the terms of the gift of Sir Benjamin Thompson, 
Count Rumford, of a certain Fund to the American Academy of Arts 
and Sciences, and with a decree of the Supreme Judicial Court of 
Massachusetts for carrying into effect the general charitable intent and 
purpose of Count Rumford, as expressed in his letter of gift, the Acad- 
emy is empowered to make from the income of the Rumford Fund, as 
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it now exists, at any Annual Meeting, an award of a gold and a silver 
medal, being together of the intrinsic value of three hundred dollars, 
as a Premium to the author of any important discovery or useful 
improvement in light or heat, which shall have been made and pub- 
lished by printing, or in any way made known to the public, in any 
part of the continent of America, or any of the American Islands; 
preference always being given to such discoveries as, in the opinion of 
the Academy, shall tend most to promote the good of mankind; and, 
if the Academy sees fit, to add to such medals, as a further Premium 
for such discovery and improvement, a sum of money not exceeding 
three hundred dollars. 
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Adams, Brooks, accepts Fellowship, 


381. 

Agassiz, G. R., Report of the House 
Committee, 405. 

Allen, G. M., Some Habits of Cave- 
frequenting Bats, 392. 

Amory (Francis) Fund, 399. 

Angiosperms, A Comparison between 
the secondary Xylems of vascu- 
lar Cryptogams, Gymnosperms 
and, 147. 

Assessment, Annual, 406. 


Baeyer, Adolf von, death of, 386. 

Bailey, I. W., and Tupper, W. W., 
Size Variation in’ Tracheary 
Cells: A Comparison be- 
tween the secondary Xylems of 
vascular Cryptogams, Gymno- 
sperms and Angiosperms, 147. 

Bailey, S. I., Recent Advances in 
Stellar Photography, 385. 

Baird, J. W., death of, 392. 

Balch, T. W., The Origin of the Name 
Metz, 387, 388. 

Ballistic Resistance Function, Note 
on the, 385. 

Barrell, Joseph, death of, 397. 

Barrois, Charles, elected Foreign 
Honorary Member, 409. 

Bates, Arlo, death of, 382. 

Bats, Some Habits of Cave-frequent- 
ing, 392. 

Behring, Emil von, death of, 386. 

Benson, Elof, 391. 

Berlin under Three 
Glances at Paris, A 
Recollections of, 387. 

Biographical Notices, List of, 411. 

Blake, C. J., death of, 388. 

Blake, Francis, Notice of, 419. 

Blanchard, A. A., elected Fellow, 408. 

Boulenger, G. A., A Revision of the 
North American Species of Rana, 
410. 

Bradford, Gamaliel, declines Fellow- 
ship, 382. 

Brent, C. A., elected Fellow, 409. 


Kaisers, with 
Student's 


Bridgman, P. W., Rumford Medals 
presented to, 382. 

British Educational Re- 
ception to, 381. 

Brown, H. N., elected Fellow, 409. 


Mission, 


Capps, Edward, accepts Fellowship, 
381. 


Carrel, Alexis, elected Fellow, 409. 
Celli, Angelo, death of, 386. 
Cells, Tracheary, Size variation in, 


147. 

Cenote, The Sacred, of Chichen Itza, 
Yucatan, 410. 

Chichen, Itza, Yucatan, The Sacred 
Cenote of, 410. 

Chile and New Zealand, New Laboul- 
beniales from, 205, 388. 

Clark, W. B., Notice of, 412. 

Columbian Eupatoriums, A descrip- 
tive Revision of the, 264. 

Complex Angles, A new Geometrical 
Model for the orthogonal Pro- 
jection of the Cosines and Sines 
of, 369, 389, 392. 

Congress, The First European, 391. 

Coolidge, C. A., accepts Fellowship, 
381. 

Council, Report of, 397. 

Cross, R., grounds of award of 
Rumford Medal, 382, 392; Re- 
port of the Rumford Committee, 
400. 

Cryptogamic Laboratory of Harvard 
University, Contributions from, 
205. 

Cryptogams, Gymnosperms and An- 
giosperms, A Comparison be- 
tween the secondary Xylems of 
vascular, 147. 


Delabarre, E. B., accepts Fellowship, 
381. 

Dreams as a Factor in Literature, 
388. 

Dwight, Timothy, death of, 388. 

Dynamics of the Rifle Shot from the 
Shoulder, On the, 385. 
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Ecuador, Keyed Recensions of the 
Eupatoriums of Venezuela and, 
331. 

Edes, H. H., Report of Treasurer, 
397. 

Emerton, Ephraim, The First Euro- 
pean Congress, 391. 

Epidemics of Influenza and Other 
Diseases, 388. | 

Eupatorieae, American, Diagnoses 
and Notes relating to, 233. 


Faunce, W. H. P., 
ship, 381. 
Fay, F. H., elected Fellow, 
Fellows deceased (18) 
J. W. Baird, 392. 
Joseph Barrell, 397. 
Arlo Bates, 382. 
C. J. Blake, 388. 
Timothy Dwight, 38S. 
G. Kk. Gilbert, 382. 
W. L. Hooper, 382. 
F. R. Hutton, 382. 
F. P. Mall, 385. 
W. H. Page, 388. 
E. C. Pickering, 388. 
J. J. Putnam, 382. 
W. C. Sabine, 388. 
G. M. Searle, 382. 
C. C. Smith, 382. 
C. R. Van Hise, 385. 
A. D. White, 385. 
S. W. Williston, 382. 
Fellows elected (25)— 
A. A. Blanchard, 408. 
C. H. Brent, 409. 
H. N. Brown, 409. 
Alexis Carrel, 409. 
Fk. H. Fay, 409. 
W. 3S. Franklin, 408. 
P. E. Goddard, 409. 
R. Kk. Hack, 409. 
C. D. Hazen, 409. 
W. H. Holmes, 409. 
F. G. Keyes, 408. 
Joseph Lipka, 4C8. 
G. A. Miller, 408. 
4. @. Moore, 409. 

F. R. Moulton, 408. 
* sdwar d Mueller, 408. 
L. Nichols, 409. 
Ray mond Pearl, 409. 
W. T. Schaller, 409. 


accepts Fellow- 


409. 





H. D. Sedgwick, 410. 
Virgil Snyder, 408. 





INDEX. 


E. B. Spear, 408. 
Winslow Warren, 409. 
R. 8S. Williams, 408. 
A. G. Woodman, 408. 
—— elected, declining 


Gartaliel Bradford, 382. 

Fellows, list of, 425. 

Fiji, Geological Observations in, 1. 

Foch, Ferdinand, elected Foreign 
Honorary Member, 409. 

Forbes, E. W., accepts Fellowship, 
381. 

Foreign Honorary 
ceased (5) 
Adolf von Baeyer, 386. 

Emil von Behring, 386. 
Angelo Celli, 386. 

J. A. H. Murray, 382. 

Hermann zu Solms-Laubach, 386. 

Foreign Honorary Members elected 
(9) — 


Fellow- 


Members’ de- 





Charles Barrois, 409. 
Ferdinand Foch, 409. 


_ J.C. Joffre, 409. 
H. L. Le Chatelier, 408. 
A. A. Macdonell, 409. 
G. H. F. Nuttall, 409. 
W. H. Perkin, 408. 
Ray mond Poine: aré, 
‘W. Prothero, 410. 
Foye, W. G. p Geologic al Observations 
in Fiji, 1. 
Franklin, W. 8., elected Fellow, 408. 


409. 


General Fund, 397; Appropriations 
from the in ome of, 390. 

Gilbert, G. K., death of, 382. 

Goddard, P. E., elected Fellow, 409. 

Gray Herbarium of Harvard Uni- 
versity, Contributions from, 233. 

Gray, Morris, accepts Fellowship, 
38 

Gymnosperms and Angiosperms, A 
Comparison between the second- 
ary Xylems of vascular Crypto- 
gams, 147. 

Hack, R. K., elected Fellow, 409. 

Hale, G. E., letter from, 392. 

Harvard Biblical Club, letter from, 
392. 


be 2) 


Harvard University. See. Crypto- 
gamic Laboratory, Gray Her- 


barium, Shaler Memorial Fund. 
Hays, I. M., accepts Fellowship, 381. 











INDEX. 


Hazen, C. D., elected Fellow, 409. 
Hendrickson, G. L., accepts Fellow- 
ship, 381. 

Hills, E. C., accepts Fellowship, 381. 
Holland’s International Policy, 391. 
Holmes, W. H., elected Fellow, 409. 
Hooper, W. L., death of, 382. 
House Committee, Report of, 405. 
House Expenses, Appropriation for, 


House, Report on use of, 389. 

Howard, A. A., Report of Publica- 
tion Committee, 404. 

aaa ag A. M., accepts Fellow- 
ship, 3 


Hutton, F. R, death of, 382. 


Influenza and Other Diseases, Epi- 
demics of, 388. 

Irving, J. D., death of, 388. 

Joffre, J. J. ©., elected Foreign 


Honorary Member, 409. 


Kennelly, A. E., A new Geometrical 
Model for the orthogonal Pro- 
jection of the Cosines and Sines 
of complex Angles, 369, 389, 392. 

Keyes, F. G., elected Fellow, 408. 


Laboulbeniales, New, from Chili and 
New Zealand, 205, 388. 

Lamellibranchs, Living, of New Eng- 
land, Observations on, 392. 


League for the Preservation of Ameri- , 


can Independence, letter from, 
392. 

Le Chatelier, H. L., elected Foreign 
Honorary Member, 408. 

Library, Appropriation for, 390. 

Library Committee, Report of, 399. 

Lipka, Joseph, elected Fellow, 408. 

Literature, Dreams as a Factor in, 
388. 

Lyman, Theodore, Flash and Sound 
Ranging with the American 
forces in France, 396; Rumford 
Medals presented to, 396. 


Macdonell, A. A., elected Foreign 
Honorary Member, 409. 

Mall, F. P., death of, 385. 
Massachusetts Historical Society, 
Books deposited with, 386. 
Methodology of Natural Science, A 

Step Forward in, 41 
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Metz, The Origin of the Name, 387, 


8. 
Miller, G. A., elected Fellow, 408. 
Moore, J. B., ’ elected Fellow, 409. 
Morse, E. S. ’ Observations on Living 
Lamellibranchs of New England, 
392. 
Moulton, F. R., elected Fellow, 408. 
Mueller, Edward, elected Fellow, 408. 
Murray, J. A. H., death of, 382. 


Newell, F. H., letter from, 382. 

New Zealand, New Laboulbeniales 
from Chile and, 205, 388. 

Nichols, C. L., elected Fellow, 409. 

Nominating Committee, 390. 

Noyes, A. A.., appointed to represent 
Academy, 392. 

Nuttall, G. H. F., elected Foreign 
Honorary Member, 409. 


Officers elected, 406; List of, 424. 


Page, T. N., accepts Fellowship, 381. 

Page, W. H., death of, 388. 

Paris, A Student’s Recollections of 
Berlin under Three Kaisers, with 
Glances at, 387. 

Parks, Leighton, accepts Fellowship, 
381. 

Peabody, Endicott, accepts Fellow- 
ship, 381. 

Peabody, F. G., accepts Fellowship, 
osl. 

Pearl, Raymond, elected Fellow, 409. 

Perkin, W. H., elected Foreign 
Honorary Member, 408. 

Phillips, H. B., accepts Fellowship, 

osl. 


Pickering, E. C., death of, 388. 
Plants, Some Recent Investigations 
on South American, 388. 
Poincaré, Raymond, elected Foreign 
Honorary Member, 409. 
Prothero, G. W., elected Foreign 
Honorary Member, 410. 
Publication Committee, Report of, 
404. 
Publication Fund, 399; Appropria- 
tion from the Income of, 391. 
Putnam, J. J., death of, 382. 


Rana, A Revision of the North Amer- 
ican Species of, 410. 

Rand, E. K., Supposed Autographa 
of Iohannes Scottus, 388. 
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Records of Meetings, 381. 
Reed Instruments, On the Theory of, 
38d. 

Resident Associates, 388. 

Ritter, W. E., A Step Forward in the 
Methodology of Natural Science 
(an introduction to the func- 
ticnal relation of one variable to 
each of a number of correlated 
variables, determined by a 


method of successive approxi- 
mation to group averages, by: 
George F. McEwen and Ellis 


L. Michael), 410. 

tobinson, B. L., I. Diagnoses and 
Notes relating to American 
E upatoriede, 233. Il. <A de- 
scriptive Revision of the Colom- 
bian Eupatoriums, 264. III. 
Keyed Recensions of the Eu- 
patoriums of Venezuela and 
Ecuador, 331; Some Recent 
Investigations on South Ameri- 
ean Plants, 388. 

Rumford Committee, Report of, 400. 


Rumford Fund, 398; Appropria- 
tions from the Income of, 391. 
Rumford Medal, presentation of, 


382, 393. 


Sabine, W. C., death of, 388. 


Se haller, W. T., elected Fellow, 409. 
Schevill, Rudolph, accepts Fellow- 


ship, 381. 

Secottus, Iohannes, 

rapha ri 388. 

Searle, G. M., death of, 382. 

Sedgwick, a D., elected Fellow, 410. 

Shaler Memorial Fund of Harvard 
University, Paper published with 
aid from, 1. 

Shattuck, F. C., Epidemics of In- 
fluenza and Other Diseases, 388. 

Smith, C. C., death of, 382; gift of 
books, 388. 

Snyder, Virgil, elected Fellow, 408. 

Solms-Laubach, Hermann zu, death 

of, 386. 

Spear, E. B., elected Fellow, 408. 

Standing Committees elected, 407; 
List of, 424. 

Standing Votes, 457. 

Statutes, 443; Amendment of, 406. 
Committee appointed on Amend- 
ment of, 392; report of, 406. 

Stellar Photography, Recent Ad- 
vances in, 385. 

Storer, F. H., Notice of, 415. 


Supposed Autog- 








INDEX. 





Talbot, H. P., Report of the C. M. 
Warren Committee, 403. 
Thaxter, Roland, New  Laboul- 

beniales from Chile and New 
Zealand, 205, 388. 
Tozzer, A. M. The Sacred Cenote 
of Chichen Itza, Yucatan, 410. 
Treasurer, Report of, 397. 


Tupper, W. W. See Bailey, I. W.., 
and Tupper, W. W. 

Van Hise, C. R., death of, 385. 

Van Vollenhoven, Cornelius, Hol- 


land’s International Policy, 391. 
Venezuela and Ecuador, Keyed Re- 
censions of the Eupatoriums of, 


ool. 

Warren (C. M.) Committee, Report 
of, 403. 

Warren (C. M.) Fund, 398; Appro- 
priation from the Income of, 
39 

Warren, Winslow, elected Fellow, 


409. 

Webster, A. G., A New Mixed Prob- 
lem in Partial Differential Equa- 
tions arising from the Theory of 
Wind Instruments, 391; Note 
on the Ballistic Resistance Func- 
tion, 385; On the Dynamics of 
the Rifle Shot from the Shoulder, 
385; On the Theory of Reed 
Instruments, 385; Report of 
the Library Committee, 399; 
A Student’s Recollections of 
Berlin under Three _ Kaisers, 
with Glances at Paris, 387. 

Webster, D. L., accepts Fellowship, 


381. 
Wendell, Barrett, Dreams as a 
Factor in Literature, 388. 
White, A. D., death of, 385. 
Williams, F. H., Preliminary notice 


presented by, 391. 

Williams, R. 8S., elected Fellow, 408. 

Williston, 8S. W., death of, 382; Notice 
yf, 421. 

Wind Instruments, A New Mixed 
Problem in Partial Differential 
Equations arising from the 
Theory of, 391. 

Woodman, A. G., elected Fellow, 408. 


Xylems of vascular Cryptogams, 
Gymnosperms and Angiosperms, 
A Comparison between the 
Secondary, 147. 
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MEMOIRS. Otp Series, Vols. 1-4; New Sertes, Vols. 1-13. 
16 volumes, $10 each. Half volumes, S85 each. Discount to 
booksellers 25%; to Fellows 50%, or for whole sets 60%. 


Vol. 11. Parr. Centennial Celebration. ISSO.) pp. 1-104 ISS2. $2.00. 
Pant 2. No. 1. Agassiz, A.— The Tortugas and Florida Reefs. pp. 105-134. 12 pls. 


June, 1SS5. (Author’s copies. June, 1SS83. $3.00. 

Part 3. Nos. 2-3. Searle, A. Phe Apparent Position of the Zodiacal Light. pp. 185-157 
and Chandler, S. C.— On the Square Bar Micrometer. pp. 158-178. October, 1885. 
$1.00. 


Part 4. No. 4. Pickering, BE. C.— Stellar Photography. pp. 179-226 2 pls. March, 
ISS6. $1.00 

Pant 4 No. 5. Rogers. W. A... and Winlock, Anna.— A Catalogue of 130 Polar Stars 
for the Epoch of 1875.0. resulting from the available Observations made between 1860 
and ISS5, and reduced to the System of the Catalogue of Publication XLV of the Astrono- 


mische Gesellschaft. pp. 227-300. June, 1886. 75e. 


Part 5. No. 6. Langley, S. P., Young, C. A., and Pickering. FE. C. Pritchard’s Wedge 
Photometer. pp. 301-524. November, ISS6. 25e. 
Parr 6. No. 7. Wyman, M Memoir of Daniel Treadwell. pp. 625-528. October, 
ISS7. $2.00. 
Vol. 12. 1. Sawyer, FE. F.— Catalogue of the Magnitudes of Southern Stars from 0° to 


_ ' - 


30° Declination, to the Magnitude 7.0 inclusive. pp. 1-100. May. IS92. $1.50. 
2. Rowland, H. A.— Ona Table of Standard Wave Lengths of the Spectral Lines. pp. 
101-186. December, 1896. $2.00 


38. Thaxter, R.— Contribution towards a Monograph of the Laboulbeniaceas, pp. 1S87- 
$30. 26 pls December, 1806. $6.00 

4 Lowell, P.— New observations of the Planet Mereury. pp. 451-466. S pls. June. 
IS9S. $1.25. 

5. Sedgwick. W. T., and Winslow, C. E. A- I experiments on the Effect of Freezing 


and other low Temperatures upon the Viability of the Bacillus of Typhoid Fever, with 
Considerations regarding Ice as a Vehicle of Infecttous Disease. (I1.) Statistical Studies 


on the Seasonal Prevalence of Typhoid Fever in various Countries and its Relation to 


Seasonal Temperature. pp 467-579. S pls. August, 1902. $2.50 
Vol. 13. 1. Curtiss, D. R.— Binary Families in a Triply connected Region with Especial 

Reference to Hypergeometric Families. pp. 1-60. January, 1904. $1.00 

2. Tonks, O. S. grygos: his Characteristics. pp. 61-119. 2 pls. November, 1904. 
$1 50). 

3. Lyman, T.— The Spectrum of Hydrogen in the Region of Fxtremely Short Wave- 
Length. pp. 121-148. pls. iii-viit. February, 1906.  7S5e. 

4. Pickering, W. Ho— Lunar and Hawaiian Physical Features Compared. pp. 149-179. 
pls. ix-xxiv. November, 1906. $1.10 

5. ‘Trowbridge, J.— High Electro-motive Force. pp. 181-215. pls. xxv-xxvil. May, 
1907. 75e. 


6. Thaxter, R.— Contribution toward a Monograph of the Laboulbeniacea. Part IL. 
pp. 217-469. pls. xxvili-lxxt. June, 1908. $7.00. 
Vol. 14. 1. Lowell, Percival — The Origin of the Planets. pp. 1-16.) pls. i-iv. June, 
1913. 60e. 
2. Fernald, W. E., Southard, EK. E., and Taft, A. E.— Waverley Researches in the 


Pathology of the Feeble-Minded. (Research Series, Cases I to NX pp. 17-128. 20 pls. 


May, 1918. $6.00. 

PROCEEDINGS. Vols. 1-53, $5 each. Discount to booksellers 
25%; to Fellows 50%, or for whole sets 60%. 

The individual articles may be obtained separately. A price list of recent 
articles is printed on the inside pages of the cover of the Proceeding. 


Complete Works of Count Rumford. 4 vols., $5.00 each. 

Memoir of Sir Benjamin ‘Thompson, Count Rumford, with Notices of 
his Daughter. By George E. Ellis. $5.00. 

Complete sets of the Life and Works of Rumtord. 5 vols., $25.00; 
to Fellows, $5.00. 


For sale at the Library of THe AMERICAN ACADEMY OF ARTS AND 
SCIENCES, 28 Newbury Street, Boston, Massachusetts. 





